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PREFACE

Fér the fifth yeag, the Research and Theory Division of the Associ-
aﬁion for Educational Communications and Technology (AECT) is publishing
_these Proceediﬁg§, Papers published in this volume were presented ;t th;
national AECT Convention in New Orleans, LA. A limited quantity of this

volume were printed and sold. It is also available on microfiche through

the Educational Resources Information Center (ERIC) system.

REFEREEING PROCESS: - All.Research and Theory Division papers selected for
presengétion at fhe'AECTJConveﬁtion and included in tﬁis Proceedings were
subjected to a rigorous blind reviewing process. Proposals were submitted
to Dr. Barb Grabowski of»the University of Maryland who coérdinatgd'the
review process. All references to author were removed from proposals
before thgf were submitted to referees for review. Approximately sixty
percent of ‘the manuécripts submitted for consideration were s€lected for

presentation at the Convention and for publication in these Proceedings.

3 -

The papers contained in thiskdocument repreéent some of the most current'.
lthinking.in educational commuﬁications and teéhnology.-

For the first time.thig volume coptains two'cumulative.indexes
covering the first fi;e volumes, 1979-83. The first is an author index.

The second is a descriptor index. The two indexes will be updatedbin

future editions of this Proceedings.

M. R. Simonson -
Editor
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Introduction

As'z profeaaion.wa have addaeaaed the 1dant1£icat1on of iearner
characteristics as aaaenttal vartablaa to be. conaidared in both -

the inatxucti nal devalopnant ‘for and raaaarch of the learning s
process., We have looked at laarnar analf}la ad pert of the needs
absessment procedure (Kauﬁnan, 1976). learner aptitudeawlinkad to
instructional treatments (Cronbach & Snow, 1977, 1981 Solo-on, 1979);
learner attitudes (Simonaon, 1979 1980); tha learner's n{oceaa ~

¢~

during learning (Ausubel, 1978; Briggs & Gagne, 1979; Merrill, 1978'\ *
Winn, 1982): learner atylaa snd preferred modalities (Auaubal, 1978;
Dunn, Dunn & Price, 1577; Entwiatla, 1977; Folay & Smilansky, 1980;
Marton & Saljo, 1976; Mos, et al, 1974; Pask, 1976 Ross, 1980). ,
We have callad for recearch and davalopaont nodall that reflect and ] ;
are appropriate to the practico of aducatiopl(Backar, 1977' Clark,
1979; Shulman, 1970); and for research and development paradigms .
and methodologies that address tha vhole learner as a total system
(Backwith, 1980; Clark, 1980; Torkelson, 1980; Winn, 1975),
Probiom
Little, however, has been offered concaptuallyvor tﬁaore:ically to
suggest an operational definition of the learner as a total syatam
Beyond a mera sumning of all aptitudes, traits, charactaristics,
procesaes, attttudea, styles, and modalities = what gxﬁg\:otal
system learner? How does s/he bahava? How does s/he respond to
external variables? How does s/he respond to irtervention? What,
is his/her motivation for learning? What are his/her predominant
strategies for systematically and/or systemicslly process‘ng, !
atoring, and retrieving informetion? What learning anvironmants
are most condusive to his/her learning? Are sll learners total

systems? y . .

,system, to total system, and parhaps bayond? Are all total syaten

_ —

Leoe
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learners the same type of system? Or do learners represent a
variety of systems, such as natural, synergystic, purposeful,
sclf-regenerptive? ’ '

fﬁrpoge

R ‘

. This papor offers . conceptual/thcoretical model of the learner

vrepreaenting four diatinct categoriea of total system realization.

It is hoped that the model, after significant further testing,
may serve as s theoreticul bace for.innovativc, learner~centered

instructional development and releafch‘methodologies;

quinition &?lgyatem

. - . ° - .-

Before diacuasing the learner as a total system it might be wise S y

4 . —

to explore the term—"ayaten + ¥From our scientific/biological

tradition we have labeled_an system that which, made up of related

components, works to*@ffeé;‘and nsintain survival =survival of an

individuel as'an individual, a species as a species, or & relatione

ship between individual—and/or spgéibs' This type of system takes

the form of a natural phenomenon' biological systems, cybernetic

" systems, ecological -ystenn are all exanples, each : eeking first,

foremost, and last 8¢ maintain themselves. These systems are _
largely relctive, waiting for an intrusion, the, introductior of a .
foreign or disturbing element or incompatible interface, and then

reacting in such a wvay as to bring the system back - as closely s

is possible ~ to its original state. A resctive biological system,

for example, hay produce” sucli as el dopa to relicve itself of stress,:

“pain;, and anxicty, and 'to aid return of the body to 1its normal

state. A reactive plycho-cybernetic system may create rationaliza-

tions to protect the psyche Erom ‘verbal attack from cutside the

system, ag.in trying to maintain the ‘comfortable balance that

epitomizes the reactive system. A reactive ecological system,

as a reaction to flood or fire, might generste new plant life in

the ntv-found space. In #ll cases the goal of the reactive system,

™

s _ ‘ 4“' .142




f.e., natural lylggg; seems to be that of survival through

maintenance-seeking balancing.

The attributes of the reactive/natural system have been applied

in many areas of our technological society; we have created

man-made reactive systems -qmulating nature's reactive systems -
systems that have as their sole purpuse for existing the masintenance
of equilibrium. A thermostatically-controlled furnace, for 1nltance,

will bring itself back to normll" when it is temporarily out of

balance. .
\‘\ ‘
\,
AN

" Also from our scientific tradition we have labeled as Q&stem that
which has a whole that is greater ‘than a summing of its componant
parts. This synergystic way of looking at system implies an

avareness of a goal beyond the system itself. The synergystic
system is preactive, 1.e., while itc goal may be the llﬂ.?li that
-of & raactive system - maintaining equilibrium = it seeks some- |
~thing outside of 1%hel£; somathing that cannot be pre~defined, to
raiae fhe quality of system existence to a higher level. Thcf
preactive system may be seen ag.an exﬁldratory, problem=solving
approach, sn approach that providei the promise of the primed/
laided evolution to a note effective and efficient system existence.
The preactivc system, like the reactive system, has a goal, but the
goal of the preactivq lyqtem is more adventuresome, reaching out
'somewhat into the v;st unknown, hoping to find s more rewarding
level of maintenanée, while clinging with one hand to the_lecurity
of the known and still slive reactive. Using the reactive syatem
as a base, th§ preactive system may explore potential system
components, react ‘to each, incorporate some, and by so doing evolve
to a higher order. The willingness to evolve, much more so than .
;hé desire for a particular kind of goal of evolution seems to be

a key 1ngrcdient of the preactive system. The process is deemed
more important than the product, hence sppropriate goals for pre-
sctive systemé are simply stated in terms of betterment, higher

quality.




Examples of preactive systems abound in the socisl and political
spheree. An enqrgy"program, an anti-nuclear movemeﬁt,,a political
structure - gll have the essential ingredients of a preactive
system, i.e., a goal stated in terms of betterment, beyond
equilibrium msintenance, but very mjch within the aecuiity
framework of equilibrtum'maiﬁtenancc; system components that have
the pogéntial for creating a whole that is greater than the sum

of its parts. The preactive system must move beyond the atatus

:quc‘to—i*stata*of—htghéf‘quitttyr—“* P , —

Yetfunothef system emerges from our scientic traditicn.- the
dynamfc purposeful system - a system which has a clearly established
goal beyond its current confines (boundaries) and marshails inter-
actions and-interrelations smong and between fts current and -~
potential components in order to attain that predefincd goal, -~
@This proactive system epitomizes the system spprosch of problem
solving, examples can be found in the likes of such as PPBS, PERT,
instructional design and development, management by objectives.'
The key element that sets the proactive system apart from the pre-
~ active aysfemris that the pfoactivc‘syﬁtcm has as 1its focus (target)
a clearly defined goal outside of the current system, vhereas the
preactive system has a rather generally defined goal that suggests
a betterment of the existing meintecnance goal. While the preactive
system exists. to effect a higher quality ievel of maintenance, the

proactive system exists to solve specified problems.

A fourth system exists as a type of aelf—reganirative entity, a
system whose means and ends are not separated, but rather are fused
as one. Different from the proactive system's endleas series of
goal setting-goal attainment, this spirslling syatem maintains a
conatent state of goal realigation. The goal ia the l;!t.l; the
ayséem is the‘goal.' The spiralling system, thus, grows at a rapid

rate, using an almost intuitive process to increase and improve its




7w~purposefu}—veiue43truccure.» The eptrelling system is {ts own
epitome. Examples can be found in those individuals and insti-
tutions that operate at the cherecteri:etion level of the

affective domain.

The term "system" has been used videiy and variously. The four
types of systems discussed sbove all meet any definition of system;
they »ll heve goals, they all depend uponiinterreletione and
interdependencies of components, and they are all dynamic in

their structure. The difference ltee in the relation of the

goal to each system; in a preecttve system the goel is related

to the output of the system; in a reactive system the goal 1is
related to the statue‘quo;.in & proactive gystem the goal is
related to the outcome of the system; and in a spiralling system
the gosl is the system. (See.Figure 1.) 2

PLACE FIGURE 1 ABOUT HERE

Q

The Learner As System

The following theory is based upon four years of preliminary,
constructionist research, with secondary, undergraduate, graduate,

and post-doctoral lesrners in the U.S., Scotland, and ‘Egypt. .

Many e&ucatora over the years ﬁeve referred to the learner as a

total system and/or heve'urged other educatoras to look at learners

as systems. But what type'of system? Reectide, preactive, proactive,
or spiralling’ Might there indeed be learners who fall into each

of the fourleystem categories? Migh; there be ; continuum from low-
ability to high-ability learning within each learner system? I
suggest there might. ’

For this preliminary discussion of the four learning syafems, each

learning system will be precented in its optimum form, ile., the

e, —




learner system as spitomized by the higheebility lesrner. In later
discussion low- and middle-sbility learner performance will be
presented.

The Reactive Learner

Having en internal goal of status quo maintenance and equilibrium~
seeking, . the reactive learner i{s a system in the biological,
cybernetic, ecclogical, and natural senses .of the word. The reactive

learner is made up of those unreleted components that happen to -

exist within at . given point {n time. In such a system when one

component changee, 1t does not have e predictebie, purposeful
effect on all other components within the system; there is not the
focused interrelationship of components, nor the purposeful,

. meaningful interdependency, nor an external goal. Rather than

_ being a purposeful, meaningful whole, the reactive learner is an

smalgamation of shifting, vascillating attributes - an amalgamation
©of components thet happen to be exiating within a given organi.sm,
the sole function of which is to maintein existence. This syeten'
is reective' all input from the outside iebreected to in terms of
equilibrium-seeking, the maintenance of non-directed equilibrium

Motivetion‘

Since the reactive lesrner is most comfortable in familiar
surroundings, i.e., within the natural system he finds himself in,
s/he tends to cling to the status quo and avotd change. The
reactive learner, uncomfortable with not knowing, anxious with
cognitive dissonance, and frustrated with lack of eIOlure, seeks

convergent snswers, concrete "truth", and gap-filling knowledge

in order to maintain his/her equilibrium and to keep things smooth,

untroubled, and anxiety-free. The»overwheiming motivation for

learning is survival as e student; ‘ne staying off.of the pain of

&



failure. The roactive~1earner¥tsgtgnuturttiy‘idipttVe betsg,
adjusting to new information in order to meintain the status quo;
s/he has an unconscious desire to. maintain the equilibrium~ s/he
exists to exist; his/her raiaon d'etre is survival pure and simple.
A hedonistic, comfort-seeker, the reactive learner reacts to new
information by absorbing it; the comfort that comes with-"knowing",‘

quickly and painlessly, keeps thia reactive process alive,.

Behavioral Manifestations " ‘ B

Respouse to Externgl Varisbles

The reactive learner is organized to receive information, in bound-
less’ amounts. Part of h1l!hcr~uurvtvul-n.chantgm—tgggtructurddwﬁ-Wﬂ—WfLWW-fw-~vw7«—
to receive any and all new information, to store this information

80 that it may be retrleved as received and atored. This part of

the ecological system is ready to abeord all sspects of information
presentdd. Reactive learning ia sn intuitive process, an unthink-
ing process, absorbing information, as ehcountered until the
‘learner feels temporarily comfortable. The process goes. something
like this: Information is encountered; a gap in the system (i.e. ,
the lack of the infotm.tion encountered) is realized by the learrer;
information is gbsorbed in order to fill the gap. (See Figure 2.)

PLACE FIGURE 2 ABOUT HERE

[y

Thds thé absorbtion of new information 1s dependent solely upon
the perceived existence o~ gaps in the learner's information
storage. Successful learning for the reactive learner is defined,
unconsciously, in terms of closure as each learned bit of
information is sealed off, stored ready for retrieval axactly as
stored, unaffactad by time, other utored information, or 1ife

experiences

-
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" a memorized fact, conce

=

Regardless of the amount of information received and stored, the
storage ayetemvrcmains one of purposeless lmnlgcmation of learned
components forever vcecillcting and shifting, floating unattached
retrievable only by set cues and paired associstes. In the absence
of internal esnalysis of external stimuli, the acceptance of new

information appears to be random and incidental.

Since the new 1n£ormacion is stored as received, the evidence of
~ synthesigzed (or related) information is only apperent if the
information was so syntﬁecizcd (or related) when received. By
‘the ssme token, if such as exsmples snd/or nonexsmples of a
concept are reccivcd vith the concept, they are stored togcthcr‘
with the concept. Otherwise, the learned components are meqely ,
disassocicted bits, cocxisting, never being synthesized until o
significcnt other provides the relationship, which is then stored
as this particular relationship only.

’ \

\

The learning goals of the recctive are lhort term - to master the

information at hand by ‘ 1ntc1n1ng each information bit (whether

t, or principle) within and by itself.
So while the contents 1“ storage are ever changing, the change

is incidental rather than purposeful.

The reactive learner, thus, is solely depecdeﬁt upon the external
1n£crnction supplier for fuctl;.opipions, solutions to problems,
examples and nonexamples of.conccpta and principles, srguments,
rationales, justifications, thoughts, etc. S/he has no real
control over external variasbles. And the control over the
variables, once they become internalized, is limited to the
maintensnce of a static ccorcgc/tctricvcl mechanism. 'Resultingly,
s/he hss a _tendancy to label all stored information as tcuth or
right answers, worthy of being lcnrncd and stored for future
rctrieval

10




.8ince,. ae,e'nuryivaI.mechaniemrgreective~learning~can be-effective - - e

in most traditional learning environmente, its application is not

limited to the very ‘Young, but rather can be found as an operating

system in any learner who enjoys learning by paaaively receiving,

etoring, and ratrieving unchanged information. Through this

learning process the reactive learner may ‘exist as an ecclégical

system, operating from and responding to. the maintenance of internal . \\k\
equilibrium, . ' . - ' )

Response to Intervention

" As Iong a8 new information ia passively encountered i.a., not forced

upon the reactive learner, the ecological adjustment is not go very

:,diﬁﬁtcnlx,ea,fairlyfeimplemmatter of filling gaps only where gaps

are perceived. The reactive learnet, seeking continual peace and
harmony,iie not likely to perceive a gap if the new information
differs from or disagrees with the existing stored informstion in .
the same category. Thus cognitive dissonance is kept to an

abeolube min{mum.

3 ' 4

In formsl learning environments, however, this control of external

' varieblee - by exclusion = is very seldom possible. Time snd time

again new information,ia‘presentéd which disagrees with stored o
"truth". When such discordant (contradictory) information is

encountered by or introduced to the geactivelleerner,'it i1s usually

either (a) rejected out of hand, especially 1if thefinformation

supplier is seen to be less of a significant other then the

supplier of the originesl stored information' (b) denied and then,

" for survival purpoeee, merged, eide by side, with the stored

information, without auy mental attempt to resolve contradictions;
or (c) rejected, temporarily, to minimize the anxiety that accompanies
the thought of change or the realization of not having truth, and

then is used to replace, in toto, the stored information. (This




,hgﬁﬁlllquccuzsVuﬁenmthe,nevfsuppltér~hee—eign1ficent”ltetus'6'by
his/her suthority or even by his/her prbximity, time and/or distance),
‘ The initial response seems ueuelly to be one of bevilderﬁent,
sense of not knowing how to reepond to the.contradictory 1nforuetion'
e fight-flight response usually follows. This can be aeen as &
maintenance, equilibriun-eeeking reaction, a comfort eeeking At
timee, however, due lergely to the overwhelming strength and
validity of the significant other (information supplier), the
stored information 13 replaced by the new informstion without the -
leerner s conecious awareness.
As mentioned eerlier, ‘the 1nformetion bits are stored separately,
wvith relations between bits tending to remain unexplored by the '
learner. If, however, the 1nfnrnetion supplied includes expoaited |

teletionehipe between bits, these too are gtored, 1ntect, by the
reactive learner. In other words, the way in vhich new informntion

might be’ 1ncorporeted with stored 1n£ormetion nuet aleo be

provided, lest the integration never take plece.

Thus the reactive leerner'e response to 1ntervention (of’informe-n
tion contradictory to stored information) is one. of initiel
rejection/deniel folloued by parallel acceptance; or rejection of
old, repiaced by new,_or_totel rejection,

. Predominant Strategies
The reactive learner is very good at memorizing the apoken and

vritten word as well as gestures, body language, and other none-

verbel- cués. Most comfortable eurrounded by mentors from which

s/he may extract "truth", without heving to ‘apply logical thought
processes, without having to explore the unknown through 1nquiry/
queetioning erretegiee, the reactive learner seeks predigested,

thought-through truth. .By ueing this strategy, he/ehe is eble to
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store, as fact each bit of information. (wvhether. i¢ be hypothesis,
generalization, example, or defined concept), - thereby facilitating
the retrieval of each isolated information bit through the use of
paired eleocietee, mnemonic cues and the like. Retrievel is
fscilitated further through the stretegy of storing only one °
opinion or generalization ’ per issue.

More specifically thie reective learner's strategies include dutiful
and prompt class ettendence‘ heavy, verbatim note-taking; textbook

dependency, eeeking opiniong and summariea from experts; preference

for a deductive teaching method° early completion of eeeignmente

(in order to hasten ecological closure); asking questions for _
clarification only; asking convergent questions; answering questions

éenvergently; opting for comprehension exercises. These etretegiee,

' separately and in combinstiona, tend to reduce anxiety snd

£ruetretion and enhsnce equilibrium meintenence.-' . .

While the reactive individual may be quite a keen leerner, able to

_absorb large quentitiee-of information and retrieve the quantities

with ease, the. seture & d scope of his/her learning is certeinly
limited: ‘ ' )

Successful Learning Environments

n

The most succeeefuf.leerntng environment for the reactive learner

1s that of the student-mentor reIetionehip, wherein the mentor

passes on the tablets of wisdom to the leerner who dutifully stores

“*them for future retrieval. The more highly etructured this process

of ‘information transfer the more comfortsble the reactive learner

will be\ Tutorials and lectures are preferred over seminars and

independent nvestigations; short lists of required readings are
preferred over ng lists of recommended readings; frequent

/"
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.knowledge-compreheneion level assessments are preferred over term
papers and exsminations that assess the higher levels of cognition
In generel, those environments which promote ccologicel system
maintenance, while keeping cognitive dissonance to a minimum, are
sought by the reactive learner.

o

Summary

Reactive learners are survivors, reacting -'unconeciougly and
intuitively - to external variables and intervention of contra-
dictory information by absorbing or rejecting them as quickly as &

possible. The only goal is meintenence of an unthreatened
ecological system (See Figure 3.)

Trensition'

The pressures from peere, sauthority, social end institutional -
conventions, and media may alone be enough to enable one to move ¢
from reactivity to preectivitj, & more lOphiltic.Eed survival
stage. These same types of pressures, howvaver, may be instrumental
in aiding transition from reactivity to proactivity or‘spirelling.
(More sbout this later.) (See Figure 4.) '

2

PLACE FIGURE 3 ABOUT HERE

N

. - The Presctive Learner

|  While .the reective.leerner is heppielt maintaining the equilibriun
and status quo, the preactive learner desires to effect s higher
level of existence while still attending to the security which comes

from equilibrium maintenance; while this desire for an elevated level




~.

of existence is spparent, the specifice of the desired level (goal)

sre not clesr. In order to successfully gchieve the eynergystic

. goal, the preactive leerner relies upon the information suppliers

(the significant others of the resctive learner) to become the

sole models of learning behavior. .Bytenuleting theee_rélg_modela

.and subjecting him/hérself to their criteria for. acceptable learner

behavioz, the preactive learner is able.to increase 'synergystic
potential and thus realize a higher, yet unpredetermined Level of
learning“

. 3 /,/

While still comfortable as a total ecolugical system, yet avare of
» more desirsble system exiltence, the preactive learner allows
him/hereelf to take a few stepa of faith in order to achieye what
the role modele heve achieved. But st the sam: time g/he clings

to the security of his/her reactive system,

The preactive learner, like the reactive learner, is an amalgamatiun
of componenta. Unlike the reactive learner, the preactive learner
has & goal, albeit an uncleer, i11-defined goal, but nevertheless

& goal - that of emulating s socially acceptable standard. Since
g/he consciously . and relisbly reflects the rules, mores, procedures
accepted by his/her society, s’he changes ag soeiety changes. To

do this, the preactive learner adepts a learning ~tructure that ié

constnnt' this structure survives, for that ie the goal of the

'system, to maintein the structure, the structure that will

guersntee survival of the system within the society. So the
components within the learner may be interreleted may even, at »

" times, be interdependent, but only to the extent neceesery to
maintain the externally imposed (society inpoeed) status quo. The
statues quo sought by the preective learner is no longer individuaslly
determined, es with the reactive learner, but rather is society-
determined ,While the eurvival of the reective learner ix »

purely individual matter, the survival of the preactive learner

’ -
< .
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has & social significance. The preactive learner ig not a

natural phenomenon but rather a man-msde system of the synergystic !
kind.

&

Mogivacioh“

T Y ] ' .

For the preactive learner the etrongeat motivation is the desire

for social acceptance; s/he allows him/herself to be molded by the
1mage of soclety in order to keep the peace (maintained equilibrium)
and stay eccepted. In this very comfortable, other-supported and ;

.controlled environment, the preactive. learner demonstrates the

socially acceptable learner behaviors, 6artitlly to gain the
pppgo?al of peers and those in :;thority, and partially to submit
to the c;6;§6i‘5f thé prevailing:pocial and institutionsl conven-
tions. Another strong motivating factor is the éeq}re to_reduce
the discomfort associafed with random, unpredictable é;activity,
and to increase the comfort associated with predictable breactivity
(by following the testad paths of others). — - ' —
Since the preacgive learner depends upon external forces to pr vidc
security and occeptance, s/he finda it difficult, vdisconce*ting,
and. discomforting to think new thoughts, to step cut on a limb, or
to set new goals that are beyond the ‘survival goals of the

accepted social system.

Behaﬁioral Man{i festations

Reigonsg to Extérn!] Verisbles snd Intervention

‘The preactive learner is aware that the informntion supplied by thc

learning environment i{s being presented as an intervention, avare
that the social school structure is intent upon feeding him/her not
only content deemed worthy but also learning procedures deemed
worthy, these worthy learning procedures being implicit in.the way

16
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the content is presented. Eeger to pleese and become part of the
‘existing social structure, the preactive leerner eccepte the content
as presented and reacts to it and with it in wvays. thet are expected
. and accepted by the social system. The preactive leerner realizes
that s/he 18 to learn soclally approved content in socielly spproved
ways, and obliges quite happily, trying, ‘a8 s/he ie, to receive.
wrsoci.ai approvel as well. Trying to fit in with the expectations of
others, the ﬁ%eective leerner builds no goelsuof ‘hig/her own. - In

fact, in order to build his/her own goalse, s/he would have to receive

guidence "(from the socisl system) for learning the socielxy-lccepteble

- goal=building procedures and rules. Of courge there are no° ;uch
.\aveilable procedures, for if learners were to follow such procedures

to their desired outcome, the result could epell the demise of the

soclally accepted structure, the status quo. In fact, the socially
accepted procedures for learning the socially eccepted content tend
to preclude the learner's trenecending the exieting curriculum and
lte aims. During preectivity the accepted social conventione are "'
neither questioned nor challenged by the learner; they are, rather,
perceived a8 the "right'" answers.

Predominant Stretegies

Uﬂlike the reective learner who often responds in unpredictable

: weys, depending upon the nature and quantity of stored information
compared to the nature and quantity of presented information, the
preactive learner responds in very predictable ways, those ways
vhich are known, adhered to, and promoted by the social order.
Much time is ebeet not only using established sets of learning
rules and guidelines but also seeking and finding ell such rules
and guideltnes.

While the reactive learner is primarily assimilative, i.e.,

absorbing all information presented in the form in which it ig

19
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presented the prwactive leurner 1is primarily ecconmodative, l.e.,
adjusting his/her leerning stretegt@s to fit the expectations of
the socisl system,  following a set of time-teeted, other-prescribed

rules for succe&afulkieerning.~

Specifically, the preactive leerner wants to know exectly what is
expected - all of the requirementl = and looks for the shortest,

easiest wey of ful filling these requirementa, using one: or more of

' the many mastered, standard learning stretegiee accepted by and

successful in past educetionel environments. 1f and when cognitive
conflicts ar:.a, the preective learner seeks help in reeolvxng
apperent contradictions snd in seeing potential reletionlhipl
between stored informetion and newly-presented informntion. The
preactive learner will often spend much time seeking the uagic"
course textbook the one that has all of the required content
presented 1n the most easily digested format; s/he is uncomfortable
having to plece together information from various sourcns/reaources

in order to synthesize the course content and structure.

Successful Learning Environmerts

The preactive leariier seems to learn best in treditional iearning
environments, if.e., teacher directed classrooms. S/he does not
like surprises, but rather enjoys being able to aster the learning
process using the socially-acceptable 1earning strategies already
mastered and oft-time succealfully employed. S/he thrives when
care has been taken by the teacher to structure the learning
environment and courss cdntent, vhen the teacher takes on the
accountability for successful learning. In the sbsence of vell-v

structured teaching, s/he will ask convergent questions of the

‘teacher in order to provide the missing and heeded structure. If

any evaluation level! divergent questions are asked, they'serve the

-
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purpose of finding out, where the teacher stands on any given issﬁc;

the teacher's response, of courée, is then adopted by the preactive

'flegrqer as his/her own.
Sumnary

While many of the equilibrium maintcnance behaviora of thc reactive
learncr (operating as ‘a natural syatem) are preaent in the preactive B
learner (operating as a synergystic system), the preactive learner's
behsvidrs are far more conscious and socially acceptable; the "rules"
for equilibrium maintenance have become institutionalized, i.e., the
individual has adopted the society'a mores for lelrning survival.

(See Figure.5')

Iransition

.While the preactive learning stage may serve as a.trunsition between
reactive learning to prosctive learning, preactivity is a very
comfortable, other-supported state. Thus it i{s difficult for the

preactive learner to desire and to seek change.

Since the preactive learner looks externally to find sgcdrlty and
acceptance, the discomfort brought on by stepping out on limbs, s
thinking new thoughts, and setting goals precludes most preactive

learners from making the transition.

"If evolution to proactivity is to occur, the preactive must undergo
Vanalylis of the current, at-work learning process so that it may be
used as 8 foundation for, or torn down and replaced by, another.
The key to this transition is the conscious development of an f

outcome~ (rather than43utputa) centered goal. (See Figure 4.3

PLACE FIGURE & ABOUT HERE




The Proactive Lesrner

Unlike the reactive lesrner who absorbs informaticn as preiented
or the preactive learner who processes infornatiqﬁ in gociallf'
- acceptable ways, the proactive leasrner assesses the societal
(educational environment) goals within the framework of his/her

“LOWASQQLB" i.e., s/he lays his/her own criteri.‘ovcr"t’ﬁa"'e;;e“c“t;d’“* e

criteria, thus redefining the goal(s) as hii/her own. Rather ‘
than learntﬁg merely to survive (reactive), or to aatiéfy external
crit;ria and receive external reinforcemgnt'(prdactivc), the
proactivm'learne; learns in order to satisfy internal criteria and
receive internal reinfprccmcnt.' The proaétivc learner, therefore,
must be asble to conceptuslize, think abstractly, feel comfortsble
while structuring his/her own framework and reinforcement for-
learning. Fufthermore, learnér-friindly learning environment:

are not néeded; the proactive is-capablc of producing his/her owm.

)

“Motivation

The proactive learner becomes his/her own significant other,
beginning to create his/her own individusl learning style, a
learning st&tn;thlt is.aystenic in nature rather than ecological
‘or synerg}gtic. His/her affective leanings are integrated from
within, the beginﬁings of an intrinStc”motlyQCLOn for lqarning,
In sétting and trying to achieve his/hcr.ouﬁ‘lﬁlndjrda,;within
and/or tangentiai'tb goal frameworks presented by or fnbcrant in
the educational' environment, the proactive learner takes -
responsibility for hil/het own motivation and rcinfofcement.' At
times, the self-determined standards are at cross pufpo.oa with
other-detcrminqﬁ standards, resulting in personal satisfaction yet

external punishment, e.g., lower grades. The longer the proactive

learner adheres to his principles, the eassier it is to accept this °

while meintaining his/heér integrity; with increased skill as a

20
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proactiveilearner, g/he is able to fntegrate, comfortably, all

external standards within his internal standards super structure,
thus satisfying him/herself as well as society. The resulting

societal»reinfo:cers thus become & bonus.

Behavioral Manifestations . .. ...

Response to ExternalIVariables

- ,
As external variables come pouring in, the proactive learner
integrates this new information essily into his/her goal-directed
system, the goal directed system thus facilitating the apbiication
of the information in new (self-determined) contexts, contexts
someti@es other than those within which the information is embedded
when réceived. During this process of applying information to new
goal-dirccted contexts, s/he becomes more aware of héntradition.l
information, such as verbal and nonverbal cues, and tends to see

courses not so much as entities in and of themselves but rather as

. parts and potential parts of a greater, self-designed whole; s/he

begins to perceive teachers and learning materials as resources
rather than as sources. The prosctive learner is more open to
using external variables as bits to be incorporated (rather than

bits alvesdy incorporated) than is the reactive or preactive learner.:

Rerponse to Intervention

Since the proactive lesrner's skills are those cof purposeful
integration, s/he dimtniah#s his/her reliance upon significant
others, and increases relisnce upon significant‘qelf. This often
takes the form of chellenging accepted procedures of teaching snd

learning, denying treditional raticnsles for education, and finding

- his/her own learning way through the seif-creation of goals and

attempted .attainment of them. He thus resists most, if not all,

efforts of external intervention, for s/he perceives the strong

v
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connection between the purpose of the external intervention and the
external (socially-accepted) goals, gélla-that are not always
consistent with his own. S/he, instead, clings more and more 
ftrmli and readily to internal intervention, that which is far

- more likely to facilitate his own goal éttainment.

Predominant Strateégies

[}

4

Since the prosctive learner regards. self as teaéher,”s/he indulges
in much productive ihfrospection, especially that which concentrates
upon goal definition and redefinition and meens (both present and
potential) for goal attainment. While s/he prefers an inductively
structured presentation of new information (for this forces
1ntegrgt§d storage, retrieval and gpplication p;tterns, making full
use of his/her systems style) s/he, being quite well awarﬁ'of his/
her own, most efficient, effective, and prbducttve_strat;gies for
learning, is able to - through the use of such as higﬁ-level’
questioning, newly crested examples, and internal reinforcement
techriiques - turn even the dullest of deductively presented
inﬁormation into new and exciting grist for hil/het hungry mill.
’Ustng hisﬁher abilities to receive, store, and retrieve information

t(from mult ple locatione) in newly integrated sets, s/he often

goes beyon learning expectations, sometimes bypassing these
expéctions»entircly While the proactive learner ‘may serve as a
feeder of processed information to the preactive or reactive
learner, s/he may use. the reactive or preactive learner as a foil

against which to test the’ effectivaneal and efficiency of his/her

lesrning syptem

Successful Tearning Environments

‘Even though ‘the proactive learner cenrot allow himself the easy
' learning path of the preactive learner, that of accepting what is

presented as presented, s/he can thrive in, and most often demands,

- opz
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the same learning environment, but for the proactive it is a learning
N environment to rebel agsinst, an environment made up of variasbles

Just waiting to be separated from each other and resynthesized into

aomatbing that is personllly meaningful. The_traditional learning

environment becomes an experimental ltboratofy, @ proving ground for

the proactive's building of a stfugtured fremework for learning.

S/he thrives on the dissonance created within, iﬁ reection to the

goals and-meanl_of the soclally accepted environment.

Summary

- The proactive learner operates vel! from a traditional base, providing
sel f-motivation, extracting essential bits frbmvinformation presented,
welding bits from storage and alternative sources, building himself
a personali:ed system to facilitate peraonaltzed goals. S/he avoids

.external intervention, preferring, instead, self-control and

reinforcement. (See Figure 4.)

Transition
v

While it is perhapa'more likely for a proaéclve learner'CO make the

transition to spirelling learner = through the contageous, intrinslc
enjoyment that comes from proaective learning, and the need and
subsequent searching for ever more control over and gratification
from the learning process - it is poasible for a proactive learner
" to have his proactivity gtifled (perhaps momentarily) in favor of
abcqpting_preactivity‘(due to strict external enforcement of desired.
products and processes of accehted learning). The determining facto;,
of course, will be which of the forces - internal or external - is

stronger at the time. (See Figure 4ﬂ)

<!
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The Spiralling Learner

The spiralling learner has srrived; s/he is a total systen. - Unlikg
the nroactlva learner who has developed # personaliged system of

learning to be aspplied according to systemic and systematic

‘ princlplea, the spiralling learner has become his own dynamlc,

sel f-regenerative learning system. Aware of his/her constant,

“upward surge of mental growth (having neither the need, desite, nor

the inclination to curb or monitor it) s/he is no longer dependent
upon social systems, only upon- hta/her own aelf-system Within
his/her totally operative syatem,s/he'changes constantly, but .
realizes Ehat s/he cannot go too fast, is incapable of information
overload, sees all conatrainta as fempqrary, and feels confident in
deallng with new altuatlona and problems; s/he is able ﬁo apply the
intuition of the reactlve learner to auccessfully ever~spiralling
goals and dreana

Saelné and enjoying him/herself aa detachad from the traaitional,
finite systems and as attached tn'a much larger, altfutsttc whole,
part of infinite systems (across time, space, and depth and

breadth of thought), as potential rather than extant, the splralling
learner realizes that ‘there is no end to his spiralling, save through

eternity (realized through those generations to follow), realizes

_that s/he may pass on as meny batons as he receives.

His/her altruism takes over. While s/he does not enjoy the company
of preactive. learners; 1is seen as & source of anxiety by the reactive
learner, as a threat by the preactive learner, and as a model by

the proactive learner,"a/né feels compeiled to help all go beyond
their present sys;em'of leerning, for s/he sees all individuals aa

“having equal potential for making che transition to spiralling

learner, and wants all to experienc: what s/he is experiencing.

Therefore, s/he challenges reactives, preactives, and proactives to

g




test their perceptions, notions, beliefs, comforts. Leading

systemically rather than syetemntically,'s/he models for proactives,

introducea cognitive dissonance to presctives, and proKides direct

_intuitive shortcuts for resctives.

Motivation

Realizing that s/he is part of & larger, altruistic system provides
much of the intrineic motivation needed to keep the spiralling
learner going. 1In addition, s/he hungere for new information,
experiences, challengea which will keep his/her spiralling aacending
S/he cennot go back, must move forward; aeeing maturation and self-
actuslization as lifelong processes rather than states to be

~ achieved, s/he dedicates celf to »a life of integrity and positive .

change

Behavioral Manisfestations

-

Reaction to Extern!] Variables gnd Intervention . .

[t

For the spiralling leafncr all things sxre forever new and fresh; s/he

is able to learn from virtually nvetythingj can -provide s meaningful
context for any and ell loose or attsched bits of information, and

. can rapidly appraise and judge any issue within the context of o

‘ spiralling systam. The external variables and intervention

strategieg are not merely absorbed, swallowed mindlelaly,fbt reacted

sgainet, but rather they are used positively for what thny are

(end could become) within the total system - the spiralling learner.
Predominant Strategies
Above all, the szpiralling learner is resillient, not prone to back

down from well thought out positions or to give up goals and drgams;

s/he 18 strong enough to stand up to assault, survive the battle, *
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_success ful for learning.

and emerge ttronger and higher on the spiral. Knowing this and
feeling the need to spiral higher and higher, s/he will often

create hiz/her own cognitive dissonance (in the absence of other~

created dissonant cxpcrionccs) to ensure and even speed up

learning growth. The lesrning proccsz becomes one of quick and

free conceptualization, rapid decision-making with appropriate .'
rationales, oll faciliated by the ability to 1ink information bits
across timc, space and context, and all directed to s constant -

stream of innovative and sltruistic problem solving.
Successful Learning Environments v

For the spitalling learner all dnvitonmentl are potentially

Summery

It may be said that so sophisticated is the spiralling learner
eystem that s/he tends to lesrn in spite of the lesrnicg énvironment,
for this lesrner {s able to extract out of context and assimilate

into his/her own spiral at a very high level of discriminltion,

n purpose, and rapid rate. | (See Figure 7.)

Trasnsition
The'spirnlling learner 1is capnblc of making a temporary, regressive
trensition to the proactive system. (See Figure #.)

.“.,,n— "t 3 < Sy
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Summary of Four Learner Systems

The learner may be seen as four distinct syltemt;‘raactive, preactive,
 proact1ve, and aptralling, each of the four systems meeting the
definitional system requirements of being dynamic, having a goal,

" and having\interdcpcndcnt snd interrelated components. The
differences lie in thc nature of each system's goal and the relation
of the goal .to the dynamiam of the system components. For the
reactive learner the goal ia intcrnally oriented, survtv;l focused;
thus the dynamism 1§ incidental, reacting intuitiﬁely to external
varisbles. For the preactive lesrner the éoil is output oriented, i
focused toward undefined ﬂgttdrment; the dynihiam,-ﬁcing externally
programmed, is related to the goal attainmeni.procesa rather than

& specified goal product. For fhc proactivo learner the goal is
outcome oriented, focused on aolving self-predefincd problems; the
dynamiam is thus purposeful, related to goal attainment. For' the
spiralling learner the goal is valuc structure oriented, focused on
sel f-regenerstion; the dyhimiim is intrinsically automstic, related

to & continued process of lpiralling, regenerative goal setting
and attainment. (Sce Figurca 1 and 8.) ‘

PLACE FIGURE 3 ABOUT HERE

Just as the goals and dynamism of each learner system are dlfferent,
80 too is the prddtctabiliti of exhibited behaviora The reactive
lesrner's behavior is unpredictablc, reacting to external varisbles,

" the. behavior will- either be acceptance, denial, or denial and then
:cceptance (conscious or unconscious). The preactive learner, out .
to satisfy the socilal order, may exhibit highfy pre@ictable behaviors.
Tﬁe proactive learner's behavior 1s'prcdictéble within the framework
of seli-ertablished goals, 1i.e., problema to be solved. The

hehavior of the spiralling learner, like that of the reactive lenrner,

Fl
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is unpredicteble, for the learning precess is cary akin to intuition,

~only the apirelling learner’'s intuition is purposeful, being effective ;

in apite of the learning environment.

Given their dependence upon tne learning environment, the reactive
and preactive learners exhibit high anxiety behavior, whereas the
proactive and spiralling learners, free.from suc. lependence, exhibit
low anxiety behavior. ‘

Transition is possible from somehlearner systems to others. Transie-.
tion from reactive tc preactive is generally possible through '
prolonged subjection to a social structure, spurred on'by peer,
institutional, and sociel pressuree. Transition from reactive to
‘proactive is generally hoesible through counter reaction to current/
predominant social order, spurred by a need for independence and
social conscience. Transition from reective to spiralling is
generally possible ‘through intuition, epurred by altruistic Eeelinge -
and concerns. Transition from preective to proactive is generelly
poaeible through gut-urenching upheavei, spurred by dissatisfactton .
"with the established order. Treneition_from proactive to spiralling 4
is generally possible through practice, spurred by internal

motivation. (See Figure 4 .)

Once o sophisticated learner system, i.e., proaciive or spiralling,
it is difficult ifknot'imkpseible'for the learner to make the
‘transition to -an unsophietiéeted learner system, i.e., reactive or
preactive, even if the existing learning environment/social order
is demanding {t. Regression from spirelling to proactive or from
preactive to reactive is more common, but only a8 & temporary,
security-seeking meesure, ¥ reverting to a simpler system when the
more complex system denends become overpnqering. If there is a
natural (i.e., not greatly influenced by external variebles)'
transition from syatem to system, it seems to ‘occur from the

-proective syatem to the spirailing aystem. (See Figure 9.
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chelc of Abiliciea‘within Learnexr Systems

Witﬁin each learner system cctegofy there is, of courcc, a continuum
of learner abiltity, ability cd apply the system to lesrning. For
the sake of discussion, each category may be subdivided into low,
middle, and high ability, the high cbility being the epitome of
esch lecrncr system spplication. Till now the discussion of the
four learner systems has been limited to, for the most part, this
high ability lesrner, the premise being that this high cbility
learner -~ whether opcrcting.ca & reactive, preactive, proactive,
or spiralling lysth - may be successful because of and/or in
spite of any iecrning environment. This success does little to
promote transition to a different learner system, but rather, makes
it very difficult for the learner to change. There may be
occccional reversion to an earlier lbilityLOt @ .venture to a new
system, depending upon the friendliness or unfriendlinesa of the
learning cnvtronncnt to the ,existing lesarner system. The middle
and low ability learners, in cll four system categories, are for
more. frequently and easily able to Jump to and from ability levels
and systems; seeking personal success (whether defined as survival,
acceptance, problem-solving, or lelforegenerction) the low and
middle ability lesrners are more likely to create new systems of
and f;r themselves.

Given this situstion of the high ability learner in anyvcyatcm
being reluctant to evolve to gnother system and the low and middle
ability leprnerl willing but not necessarily sble to evolve. to
.another system, there sre a limited’ number of viable system shifts
that may occur. Obviously, within any one Eystem the learncf may
-shift up ahd/or down one ability level. The learner may also .

. revert back to any ability level (usually éh. moat'auccescful level)
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"~ within a former system. Fox ethplq,&the middle aBility proactive
lesriier may, as thlie result of external pressure and the temporary
need to be acceptéd by that external force, revert to a high ability
preactive learner. A shift .from the high ability l@vel of‘any
syetem is not always posaiblefto the low ability level of every -.
other system. A high ability preactive leltncr,yfor examble, may
not directly evolve to a lov,lbilify spiralling ielrner, v@ereas s
high ability reactive learner may. It is alwvays possible, however,
for a low or middle ability learnar in certain systems to shift to
s low ability level in lhothcr'aystén, for with certain systems the
“attainment of high learning ability ectually inhibits/prevents
dirgct shifts to certain other systems. ‘ '

Control of Transitions

bThé learner may, through his/her oﬁh efforts alone, engiﬁeer one
of the'possible,abigity/ayatem shifts. Or the learning envi;onmcnf,
throqgh'reinforéemen;, pressure, motivation and/or introduction of
‘skills required for pi::icular shifts, may facilitate the learner
shifts. It is also possible, of course, for the lgarn;ng' f
environment to inhibit or prgvent'rather than facilitste or make
-possibIe certain shifts. For‘it.might be said that leﬁrner ability
(low, middle, or high) relates to how well the leqrning eggﬁronment

reflects the present and potential learner systems.

Here lidq;the rub, for the learﬁing environment may, by its very

~ structure and intent, enhsnce.or inhibit maintenance of a particular

learner sycfen at @ particular ability level; regression to an
earlier learner syotcm/ibilify level; or shift to a different
lesrner system/ability level. Whjt do learning environments }end
to do with this opportunity to enhance or fnhibit? '

A




Impiicationo for Ipotructionol Devolopment

It asppears that all four learner systems (and all three ability
levels within each learner system)-can be found in sny learning °
environment. The high ablllty learners wtthin‘ooch'lylten '
category are, of courlc, tho?noot successful in any given
: lelfnlng onvlron-ont, the high obllity preactive learner being
-usuolly more -success ful than his/her counterparts in the other
- three learner system categories. Is the learning environment
structured to facilitate and hliﬁtoln preactive learning and to
inhibit and esodicote reactive, prooctlvo,bondpopirolling learning?
Is tﬁe'1nstructlonol.dovelopment process so intent upon building
1ts own learning environment system that it inadvertently all but
preéludoa the learner's own system dovologpont?_ Are educators
2O anxioosufor learners to ochieve'tho'gOlll of the educational
system that they ﬁorget or overlook the benefit'of learners .

achieving their own goals? .

]
)

It seems reasonable to _suggest that oll educators would wish all,
learners to be apirolling systems, or, at very least, proactive
eystems. It also seeas reosonoblo to suggest that almost all of

our loornlng environmenea reinforce preactive 1qornars and dis- (J
courage ond/or punish reactive, proactlvo, and spiralling lesarners.
It geems that there is quite a gap between the status quo and.the
ideal. How can educators use the principles of {nstructional

development to close this gap? U

With a new 1deol « that of Ill/m0lt lesarners being proactive or
'spirolling =« problem denti fication (in the tnatructlonol '
development sense) takes on s much broader perspective; instead
of problem‘stotoments focusing upon what learners cannot Qo_in"
_ terms of demonstratable content/skills mastery (a typical
‘preoctlve problem s;ofement),‘problem statements could focus'

upon lesrning systems that the learners have not yet ‘become.

-
’ - . -
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So much brosder is the latter type of problem statement that it
subsumes the intent of and facilitates the ettainmentlof the
goals of the former type of problem statement.

Through the oeedl‘eesesoment proceea tﬁe instructional developer
hight look for evidence of ebtliéy level:end extant loerner
system being employed by each learner. 1In addition, personalized
environments that may serve t5 enhsnce transition to desired o
learner systems may be explored by analyzing the learner and

lhis/her pobla s

The referent aituation and referent situstion test could no

longer be limited almost entirély to the job market and/or

_academic achievement, i.e', goals of\the extant societal system. °

Rather, the referent situetion must incorporate, 1f not be _
dominated by, the yet-to-be proactive and sptralling goela of
the leernerl

"Objectives, instead of being limited to preective learning, could
incorporate development of proactive and opirelling learner

‘systems. ' ’

.Teaching methods, media, leerning activiiies, and seqiiencing of
objectives could be employed to facilitate trensition fron
unsophisticeted learner- system “to sophisticated leernor system,
instead of being employed to facilitate transition from reactive
to preactive or to facilitate shift.,frcm low ‘to middle to high

| ability preactive lesrning ‘alone. (See Figure  .) Methoda,

medis, etc. could also be employed to deter/fnhibit regression to
lower ebility levels or from sophisticated io unsophisticated

_'leernet tysten (See Figure /7 .)

»
4+
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Implications for Resesrch

It haa been said that. with our reductionilt approach to. research
(exp.rimcntal design) we have ignorcd th‘ elaborate nature of
learners as dynamic, changing individuals (Torkelsom, 1980).

Is it possible that our resesrch paruaignl/uothodplpgica.rcfloct

#ud explore only the preactive learner? Are the mean per formances |

all exhibited by the preactiye lesrner? For the most part,
research in education seems to view' the lesrner as being part of
an educational system, whether such system be a classroom, subjec;,
coursQ of study/burricqluuy or lchool.- We look l; the learner’s

progress in terms of the goals of thil‘GJUCItidnll system,

'attgmpfing‘to identify variables which may enhance or inhibit his/

her progress in reaching such golll. This could indeed be labeled

as & preactive learner research tradition

Whether we look at research in aptitude-treatment interaction,

'cognitivb styles, or lesrner attitudcs, to name a few of the most

recent research thrusts, tho emphasis 18 the same, that of
examining the learner as part of a system, i.e., & given educationil‘

syétem; 2 aysqi-‘dcdicated to the preactive learner,/vho in tufn is

~dedicated to the uysteﬁ. Such research, it seems, .even assumes that

#11 subjects are preactive learners, ‘differing only in their
preactive learning ability. All learners, howevpr, are not preactive;
if they were, ve might assume that our'resiarch/gxpectations would

not be violated, for the prcactive learner tcsygnds to var;ablel °

. being studied - eapecially those that have a direct relationship to

the accepted societal lcarning methods that tﬁc individual preactive

‘learner hss adopted - in very predictable vayl.

] . :
L3

But our research expectations are violated; our experimeﬁtll groups
includé, as well as preactive learnerl,-feactivg; proactive, and

spiralling learners, none of whom fhlatqh to the goals of the

I3
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educationai sy.teﬁ,lall of whom relate very étrongly to their own
goals. Becaule of thil, the nonprcactive learner's reaction to
external variables are, from a prcactivc standpoint, unprcdictable
and ungeneralizable. The reactive lesrner will absorb or deny
external varisbles in a quest for survival. The proactive lelrner
will use or ignore external varisbles depending upon their
potential usefulness in lelf-goal attainm.nt The spiralling
learner will use all external variables productively for

continued self-regenaration. The nonpreactive learner is not
operating within the goal structure of the'adétetai-lystem, but
rather s/he is operating in spite 6£ this goal structure, yet
through our preactive research designs and qheltiona wve are
expecting, yithout reslizing it; " the nonpreactivevlearner to -
‘behave preactively.

Perhaps it 1is time td view the educational environment as part of {
the learner s system. Our research then could look at the
educational environment's progress in terms of enhencing or
inhibiting the learner s attainment of his/her own gosls. What

ire the variasbles within the educational environment which

inhibit or dnhincé such goai‘a:tainment? How dqpl the learner
incorporate external variables into his/her own learner system?

This will not be an easy shift to make, for our whole socio-
acientiffc_résearéh tradition is based upon the presctive learner
model; we strive to Jcarn, tondtscovcr, with no predefined goal

in mind, but rather merely fhc goallo£ more complete understanding

of what 1is (with the underlying-belicfnthat such more completo
undérst!nding will somehovw improve us). By exploring, discovering, o
and applying (if possible), our preactive research mode keeps alive
the synergystic dream that the total of our discoveries will be
greater than the sum of its perfl. As long as our research efforts
are confined to .the framework of our own system goals, the answers

to such questions as how the learner, especially the nonpreactive
learner, represents asn experience or perceives during the lelfning

process will remain mystery.




Summary

The results of four years of censtructionist research seem to
indicate that (1) there are four distinct.types of learner
systems - reactive, preactive, proactive, and spiralling;

(2) ability levels within each of the four types of learner
systems; and (3) transitions ate possible ffém:some'learner
systems to some other -learner systems. Fﬁrthei,ithese learner
. systems do not appear to be aevelopmentalrin nature, i.e.

they do not appear to be natural, ordered stages of learner
development. It also appears that some conditions, eaviron—
ments, and/or catalysts may facilitate certain transitions,
not enly productive transitions, but nonproductive and
reéressive as well. (See‘Figures 9 and 11.)

Through instructional development we may wish to structure *
-conditions to facilitate transition from the unsophisticated
learner systems (reactive and preactive) to the sophisticated
learner systems (proaétive and spiralling) and to inhibit
transition w1thin the unsophisticated learner systems and
from the sophisticated to the unsophisticated systems.

In research we may wish to study the nonpreactive learner system
as a total system of which the educational system is but a \\

part.

In any case, more researeﬁ,,pf course,xis'needed —'researeh that
explores, in nontraditional ways, tHe nonpreactive as well as
the preactive learner system; research that looks at the
transitions within and between learner‘systems; research, in
short, that attempts to validate the assumptions inherent within

the conceptual/theoretical paradigm presented here. -

PLACE FIGURE 11 ABOUT HERE
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Figure 1
- The Nature of Four Systems

reactive

preactive

proactive

spira\IIing

Goal Reason for (Purpose) Type of
Relation Goal Type of Inter- Dynamism .
: action and Inter- ‘
relation of
Components
| status quo maintenance filling gaps, reflex
protecting,
mending
output‘ evolution to seeking, guided
.higher level of comparing, (externally)
quality contrasting,
, systematic
outcome - problem-solving | goal-directed | focused
systemic
epitomization self- lateral intrinsic
of value regeneration transfer
| structure
Figure 2
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. Figurs 4
Learners As Systems: Trinsitions
preactive

proactive spiralling

“system"”’ “gystem” “system*

® interactive components ® interactive components ® interactive compunents ® interactive components

- ® interdependent components © interdependent components ¢ interdepsndent components <" ®interdependent components highly
® internal goal oriented ® output goal oriented ® outcome goal oriented ® outcome goal oriented
{intuitive) (underfined, hoped-for) (pre-dafined by self) (intuitive, automatic) (altruistic)
¢ incidentally dynamic -® extarnally programmed © purposefully dynamic ® purposefully dynamic
® dynamic (unrelated to goal {dynamism related to goal) - " (automatic, related to
product; related to goal : . regenerative goal)
process instea’ l A A A . v
transition through prolonged transition through gut- - transition through
subjection to social structure wrenching upheaval spurred *° . practice spurred by -
° spurred on by peer, institutional, by dissatisfaction with the " internal motivation
and social pressures - - established order
<
1
transition through counter reaction to current predominant
social order spurred by need for independence, sacial ) .
" conscience : ’ , . ‘

transition through intuition, spurred by altruistic feelings
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Figure 8

Summary of Four Learner Systems

Motivation Response to | Response to | Predominant | Successful
Externai Intervention | Strategies Learning
| Variables Environment
rejection : ‘
Reactive _survival absorbtion | and/or reception mentor
absorbtion ,
4 social . teacher- -
Preactive acceptance acceptance acceptance | accommo- directed
‘ datiorn o
. sifting challenging , . :
Proactive !nternal and . resisting intro - traditional
~ reinforce- sortin denying spection
ment ,. 9 S )
. . applied . .
Spiralling altruism absorbtion systemic dissonance anY
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Figure 9

Transition Possibilities
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Figure 10 - _
~ Learner System R

eaction to Learning Environments
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Figuve 11 7

Paradigm of Leamer As Total System .
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ABSTRACT

The purpqse_of this investigation was two-fold: (1) to study the
interaction between cross-cultural differences and pictorial recognition
memory for pictures presented in three different color modes.(realistic
color, non—éealistié color and monochrome); (2) to further'qonfirm the value
siénal.deéectionvanalysié in the study of color recognition memofyrdata.
| Substantial feééarch has investigated the role of colér cueing in
visual 1earning with freQuéatly'cdnflictingrresults. Virtually no résearéh
has-explored how cultural:différences relate to the processiné of color cued
information. ‘ . ‘ N |

The methodology of signal dgtection theory has only recently been
apﬁlied to such data analysis.

Subjects (74) of either Asian (35) or American (39) cultural origin

participate& in a recognition mgmory experiment'employing three types of

stimulus and distractor materials, realistic color, non-realistic color and

monochrome, |
The signal detection theory parameter, d', recognition.rate.and total

error rate were analyzed by means of a two-way repeated measures desigq

using analysis of variance procedures,
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Introdnction

]
It has been suggested that various cultures differ in the way pictorial
- information is processed. Studies conducted.in primitive African cultures
(Hudson, 1967; Deregowski,  1971) have shown strong, culture based differences'
“in pictorial depth perception and realism in terms of color vs. monochrome
visuals. Little research attention, however, has focused on perceptual
differences between "developed" cultures. The purpose of this study was to
(1) identify perceptual differences between two developed cultures relative
to the use of color as a visual cueing device, and (2) to further ‘investigate
the use of signal detection theory (SpT) analysis as a means of evaluating
data from a visual recognition experiment. ,

Related Literature

In a summary of research, Deregowski (1972) concluded that " . . . there are
persistent differences in the way pictorial information is interpreted by people
of various cultures." The vast majority of these studies hav , however, been
conducted on primitivé or developing cultures where strong environmental, as
well as cultural factors control the perceptual and interpretive patterns of
- individuals. . Hudson (1967) investigated the variable of depth perception among
Bantu and other tribal groups in Africa. . Berry (1966) compared African tribes
and Eskimo tribes in. terms of perceptual performance on the Embedded Figures
Test. In a noteworthy review, Witkin and Berry (1975) summarized extensive
research relating the perceptual variable of field dependence to cross-cultural
variables. - - :

Other studies conducted by Miller, 1973; Jahoda, ChLeyne, Deregowski, Sinha &
Collingbourne, 1976; Nicholson & Seddon, 1977 and Hagen & Jones, 1978, have
addressed other perceptual variables as they differ across cultures.

Relatively little research has been denoted to the more subtle perceptual
differences which may or may not exist between more developed cultural groups.
One cultural difference which is often.implied but has'received little research
attention is perceptual variations between western and easter cultures. One
study (Opper, 1977) explored concept development across rural children within
the Thai culture. ' A doctoral study (Sugg, 1980) compared eighth grade Thai and
American children in their relative degree of ability to recognize abstract
visuals. Little other research related directly to Asian/American perceptual
differences has been located. .
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Substantial research has focused on the role of color in visualized
instruction (Dwyer, 1972, 1978; Berry, 1974; Winn, 1976; Chute, i979;
Lamberski, 1980). This research represents one aspect of the larger the-
oretical debate which continues regarding visual complexity. It has long
been contended that the mere addition of visual cues will increase the
ability of the viewer to store and retrieve visual information. This
orientation, termed “realism" by Dwyer (1967), has drawn strong theoretical
support (Dale, 1946; Morris, 1946; Carpenter, 1953 and Gibson, 1954) and
is indeed the major premise of cue summation theory (Severin, 1967).
Other researchers (Broadbent, 1958, 1965; Travers, 1964) have, however,
taken strong opposition to this "realism" orientation on the grounds that.
the human information processing system is of limited capacity and that,
in times of rapid information ‘reception, irrelevant cues may block the
processing of other, relevant information. Studies (Kanner, 1968;
Katzman and Nyenhuis, 1972; Dwyer, 1972 and 1979) have investigated this
apparent contradiction with conflicting results. '

The inclusion or -absence of color information can be regarded as one
dimension of visual complexity. Color can function in a dual role when used-
in visual displays. First, it can serve primarily a coding function, providing
additional information but not providing any realistic description of the
elements of -the display. In this case, the effectiveness of color can be
predicted by cue summation theory, but not by the realism hypothesis. Second,
color can be cued to present a more realistic version of the visual display.
In this instance, in addition to providing a greater number of overall cues,
it provides the viewer with more realistic attributes or "handles" with - /
.which to store and retrieve information. When color is used in this cueing |
"role, its value could be predicted by the realism theories as well as by
cue summation theory. ’ ‘ o ' |
4 ]
Much past research investigating the differences between color and black
and white visuals failed to take into account the fact that realistic color
visuals contain intrinsically more information and consequently require more
time for processing. In an attempt to resolve this methodological inconsistency
as well as to mgore accurately assess the role of color in the storage and retrieval
of visual information, Berry (1974) compared realistic and non-realistic color
versions of the instructional materials on the human heart developed by Dwyer
(1967). Data suggested that, in those learning tasks where visual materials
contributed significantly to the improvement of instruction, realistic color
materials were most effective. Later research (Berry, 1977, 1982) which
investigated the color realism/coding question relative to pictorial recogni-
tion memory found both realistic and non-realistic color materials superior.
to black and white visuals. These findings suggested that cue summation
theory may provide an accurate description of how color functions in basic
information processing tasks such as picture recognition.

- Simple comparison of recognition rates did not however, take into account
the subjects' rate of incorrect responses. It has bcen suggested by Swets,
Tanner, and Birdsall (1964) that in recognition experiments, each observer
applies a particular criterion value to each observation. Consequently it
could be possible for a subject to identify all stimuli as having been seen
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previously, the result of which would be not only a high recognition rate, but
also a high error rate. Similarly, if the observer were to apply a low criterion
and reject all items as not previously seen, the resulting rate would be low
with a correspondingly low error rate. It is apparent that analysis of pictorial
recognition data should take into account the observer criterion and the
resulting rate of error which accompany the recognition rate. The method

of signal detection theory has been applied to the analysis of recognition

data in the past as a means whereby both recognition rate and error rate are
taken into account, '

Signal detection theory has been accepted as a reliable technique for

assessing a suquct's ability to describe the occurrence of discrete binary
events. The basic model of SDT was described in Swets (1961) and has been

used extensively to study the ability of individuals to distinguish the

presence of a signal when that signal was mixed with noise. More recently,
Grasha (1970) has suggested the.use of SDT parameters in the study of '
‘memory processes. Signal detection theory has been applied specifically to
‘recognition memory experiments involving pictures in research conducted by
Snodgrass, Volvovitz and Walfish (1972), Loftus and Kallman (1979), Loftus,

Al

- Greene and Smith (1980) and Morrison, Haith and Kagan (1980).

In a typical recognition memory experiment, subjects are first presented
with a series of stimulus items for study. These are subsequently presented
for recognition in random combinations with new "distractor" items which have
not been presented previously. When a stimulus item is presented, it'can be
said to represent signal plus noise (relevant and irrelevant cues) and when a
distractor is presented, it represents noise alone (irrelevant cues). Based
on statistical decision theory, four possible outcomes are possible (see Figure
1). ‘ ' ‘ ~

Figure 1 )
Types of Rasponses in a Yes-No Recognition Task

Ss RESPONSE

Old (yes) New (no)
tmul “Hir” © “Miss”
Sgr‘r;‘ub\lls correct (incorrect)
‘ recognitivn '
ITEM ‘
DI ' “False Alarm” Correct
15‘;3°t°r (incorrect) ~ rejection

The first of these is a correct recognition, termed a "hit" (H) which
represents the recognition data previously analyzed. The second possible out- .
come is the incorrect identification of a distractoriftem as a stimulus which
is termed a "false alarm" (FA). The remaining two outcomes include a correct >
rejection of a distractor as "new" and an incorrect response to a stimulus,
termed a "miss." The basic model of signal detection theory uses the probabil-
ities of hits P (A), and false alarms P (FA), to calculate the parameter d'.
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These probabilities are given by:

P H = w and P (FA) = y

W+ x y+ z
where:
P (H) = the probability that S reports a stimulus when a stimulus item
is present . : . '
P (FA) = the probability that S reports a stimulus when a distractor -

is present

number of hits’

‘number. of misses

number of false alarms
number of correct rejections

NN Mo

i

The measure of d' represents the difference between the means of the false alarm
and hit distributions in relation to the standard deviation of the false alarm
distribution ;(Marascuilo, 1970). 1In so doing, the factor of the subject's

' individual’ criterion of decision threshold is taken into account. The parameter

d' is generally considered to be a valid and accurate measure of recognition
memory strength. ’ ' S

The purpose of this investigation was two-fold: (1) to study'the inter-
action between Eross—pultural differences and pictorial recognition memory
for pictures presented in three different color modes; realistic color,
non-realistic color and monochrome (black and white); and, (2) to further
confirm the efficacy of applying signal detection analysis to color :recognitipn
memory data as a means of obtaining a more accurate assessment of the role of
color in visual information processing, '

Method ,

The stimulus materials used in the study were the ‘'same as those ﬁsed by
Berry (1977) and Wieckowski (1980). These consisted of 150 stimulus slides
and 90 distractor slides. All slides were{ obtained from a pool of travel
and geographic scenery slides taken by%seﬁéral.amagggruphotographers in various
. parts of the United States and-Canada.=- In selectioh of the materials, care
was exercised to exclude all recognizable human figures, verbal materials
and-unique objects. The entire “¢ollection of materials was randomly divided
into approximate thirds. One third was retained as a realistic color group,

a second third was recopied into black and white slides and the remaining third
was altered by photographic reversal to produce a non-realistic colot gréup.
~ Through photographic reversal, the overall number of. color cues could be held

constant, while the degree of -celor realism could be manipulated.

The populétioﬁ for the study consisted~of 74 university students, 35 of
whom were of various Asian origins and spoke an Asian language as their native -

tongue. The remaining 39 were of. American background and used English as their
Janguage. :
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. The list learning procedure was employed; in which individual subjects
were first shown the group of 150 stimulus slides, sequentially, for a ™
short period of time (approximately 500ms). Subjects .were then presented

- with a random distribution of all stimulus and distractor slides for fifteen
-seconds each. During that time, Ss responded verbally, either "old"
- (stimulus slide-seen before) or "new" (distractor slide-not seen before).

""Results

The mean number of hits for each treatment and cultural group as well as
the measure of sensitivity d' which was determined from tables developed by
Elliot (1964) are presented in Table I. In addition, total ‘mean error rates
for each treatment were calculated (total error rate = fal.e alarm rate +

- miss rate) as suggested by Loftus, Green and Smith (1980) (see Table 1).

Table 1

~Means and Standard Deviations for Number of Hits,
) d' and Total Error Rate by Treatments Across Cultural Groups

Realistic Color Non—Realisfic Black and White '

. Color: :
Mean s.d. Mean = s.d.  Mean -’ s.d.
Hits  25.82 8.77 25.62 10.31  19.06 8.29
ASTAN GROUP ' .190 273 . .377  .380 .248 .339°
(N=35) - , S ‘
‘Total  38.00 5.80  36.03 ° 5.52  40.32 4.62
Erroxr ' :
Hits  23.03  7.44  21.97  8.77. 19.61 9.0l
AMERICAN GROUP d'  .128 305 .262  .355 .201 .301
(N=39) : ' o

Total  39.81 4.83 . 39.28  6.54  40.33 5.41

Erfor . | . .

Analysis of variance procedures for repeated measures were conducted
on the number of hits (recognition scores), d' and the total error scores.
In all cases, significant F-values were obtained for the main effect
of color. (Hit F = 12.33, p = 000; d'F = 4.32, p = .015; Total Error F =
5.12, p = .007). ' - .

The Tukey B procedure for pair-wise comparisons was performed to determine
‘where significant differences existed. The results of these comparisons’-are
summarized in Table 2.




"Table 2

Summary of pair-wise comparisons for hit scores, -
d' and total error scores.

Total Error
Hit Scores a’ Scores

As. RC > As BW | As NRC > Am RC  Am BW > As NRC

As NRC > As BW As BW > As NRC
As RC > Am BW , -  Am RC > As NRC
As NRC > Am Bw - Am'NRC > As NRC

As = Asian Group, Am = American Group. ~ (\\~4//.

Discussion and Conclusions

G

Findings velative to the cultural variable generally showed no significant -
difference across groups. The contenfion that different cultural groups may
differ in this particular perceptual task was not supported. It is possible
however, that the Asian groups, who are currently enrolled in an American
university, have become acculturated to American society to the extent that
their own cultural/perceptual styles have been altered and no longer reflect
those of their own .culture. It is obvious that replication of the study with
Asian groups who have not left their culture, would help resplve this question.
‘Generally, the Asian group peri..med better, although not to a significantly
degree, than the American group. ' :

In terms of the color variable, the analysis of hit (correct recogrnition
scores) on the Asian group indicated the superiority of both coler formats over
the black and white format. This finding was, however, not confirmed by the .
analysis of the d' measure. Inspection of the total error scores shows a b
lower error rate for both color treatments in the Asian group and a high error
rate for black and white. It would appear that Asian subjects tend to make fewer
errors when materials are presented in color formats.

When the data obtained in this study are compared with findings reported

. by Berry (1982), certain differences exist. The superiority of realistic color
found earlier, is not confirmed. Further examinacion of the hit and false
alarm rates shows a much higher false alarm rate in this study than in the pre-
vious (Berry, 1982) research. Since all variables except the number of dis-
tractor slides was held constant, the difference must be attributable to this
factor. Apparently, when the number of distractors is reduced, realistic color
materigls appear more familiar and a greater number of false alarms (identifica-
tion of a distractor is a stimulus) occur. This point should be examined in
further research. ' ‘

v

Based on the findings,va number of conclusions can be drawn.

1. Black and white stimulus materials tend to produce greater
error- scores. : -

3
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2. Color matarials (realistic and non-realistic) tend, In some

cases: to produce higher recognition scores.

3. Cross cultural differences across Asian and American populations
in terms of pictorial recognition do not .seem to exist. :

4{ The variables of false alarm‘rateS;in relation to overall recogni-
tion should be studied further. )

5. The method of signal detection theory can and should be applied
to color recognition data analysis. ‘In’'so doing, a more accurate -
assessment of the recognition and error-rate interaction can be

made,
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The 1light turned green and Cindy pulled her red 1963 Comet
convertible into the intersection. She was returning from a night
class 4&nd was tired. Something, no one wili ever know what, made

. her* look to her left. By then, however, the blue Continental Marik
IIl sedan was only a few feetjawayr ’

|

Afterwards, Roger, th; ‘very intoxicated driver of the
Continental who was hurrying home after a office party, said to
police at the scene of the fatal accident that he didn’t see the

~stop light that witnesses verified was red. "All I can remember
is her face. She looked rigﬁt at me. I couldn’t do anything. L
just hit her." . \ o
\

- Vo
!
\

The camera . then panned fr@m a close-up of Roger’s anguished
face to a close-up of a bloqd*stained blanket covering Cindy’s
bedy. Her arm with a charm bracglet can be seen dangling from the
stretcher, as the title "Death on the _Highway——The -Charm of
pkinkihg," is superimposed over t?e scene.

3

i
!

L BACKGROUND ‘ \

}

In the 195Q’s and 60%g many\ﬁilms with similar story lines
were produced by public and private organizations. Intended to
persuade viewers of the need for tgugher drunk driving laws, the
need to wear seatbelts, or the haﬁﬁrds of smdkingﬂ for example,
they used fear as a key ingredient of'the treatment’ for delivering
their message. It was thought that by scaring viewers it would be
likely that their attitudes would be kthanged to come in'line with
the socially preferable position advbcated in the film, and that
since attitudes ' dre “pre—dispositfpns‘ to respond", related

Q behaviors would be ipfluenced. R '
* R , T L Ty
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\B e disappointing consequence reported by viewers of these
Nb ovoking films was that because some sSCcenes were so

unsettl?ﬁE

persuasive message ‘of the film. In other words, because some

segments of these films were so fear—provoking and anxiety

producing viewers were often likely to stop attendinn to them, and

to ignore the general persuasive message of the film. '

Fear Alleviation

Several researchers have proposed explanations to why the use
of fear in films seemed to be an effective technique for changing

attitudes in some instances, but' not in others. Janis and
Feshbach (19%3) presented a slide/audiotape program an the effects
of poor dental hygiene to high school students. They varied the

intensity of & fear—-arousing appeal in three versions of the
presentation to determine the most influential delivery techniqgue.
All  three methods were successful in producing aroused, affective
reactions in the students. However, it was found that a minimal
fear—arousing appeal was most successful in modifying attitudes
because the stronger versions left students in a state of tension
that was not alleviated by the remedies offered during the slide
show. Janis and Feshbach concluded that strong, fear-producing
appeals were not as effective in changing.attitudes as were more

-moderate appeals because the audience became motivated to ignore

the importance of the threat to reduce the tension they felt.

Rogers (1973) reported on. a study that supported this

position. Fublic health .films dealing with cigarette smoking,
safe driving, and venereal disease were tested in three different
studies. It was found that the more noxious a film was the more

~fear that was aroused in viewers. ‘However, it was also reported

that these fear-arousing films were most effective in changing
attitudes ‘when: preventatives or statementse of probability of
exposure to the malady discussed in the film were included as part

. of the motion picture.

The use of the correct dosages of fear coupled with the

inclusion of remedies to the malady that produced the fear seem to
be workable techniques to use when attitude change is desired.
This study attempted to evaluate the effectiveness of fear and

fear alleviation in a persuvasive message as this technique was

described by Simonson (1979) in Guideline #6&6 for ‘designing
instruction for attitudinal outcomes. .

"Guideline #6: Learners who experience a
purposeful emotional involvement or arousal
during instruction are likely to change
their attitudes in the direction advocated
in mediated message." ‘

PquDSeful emotional  involvement could be thought of as the
feeling produced in a viewer of a fear provoking message.

and grotesque they were repelled From +the entire
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Attitude Defined

Attitude has been a difficult concept to adequately define,
primai~ily because it has been detfined by so many, but also because
of its many lay uses and connotations. One of the earliest
definitions of' attitude was proposed by Thomas and Znanieclki
(19218). They defined attitude as: ‘ :

A mental and neural state of readiness,
organized through experience, exerting a
-directive or dynamic influence upon the
individual s response to all objects and
situations with which it is related
(Thomas and Znaniecki, 1918). )

In other words, while attitudes are latent and not directly
observable in themselves, they do act to organize, or to provide
direction to, wactions and behaviors that are observable. Also,
attitudes vary in direction, either positive or negative; in
degree, the amount of positiveness or negativeness; and in
intensity, the amount of commitment with which a position is held
(Fleming and Levie, 1978).

Additionally, attitudes have three components: affective,
cognitive, and behavioral (Zimbardo and Ebbeson, 1970). ~ The

affective component is said to consist of a person’s evaluation

ofy, liking of, or emotional response to some object or person.
The cognitive component is conceptualized as a person®s beliefs
about, or factual knowledge of, the object or person. The
behavioral component .involves the person’s overt behavior directed
toward the object or person. ~ ‘

-

Specifically, the attitude construct evaluated in this study
was "Attitude Toward Smoking," as measured by the Attitude Toward:
Smoking Test (Baer, 1944, r=.85).

FURPOSE

This study attempted to determine if a participant’s attitude
toward smoking could be .altered by having them view an edited
version of a film designed to persuade them that smoking was
harmful. This film, The Feminine Mistake, used a number of
scenes, such as "an interview with a woman dying @f lung cancer,
designed to show the harmful consequences of smoking. In other
words, the film attempted to provoke fear of smoking in the
viewer.

4

Additionally, this +ilm had a section showing techniques such
as support groups and counseling, that could be used by the smoker
to help him or ner to stop.. The two sections of the film were not
specifically labeled,. but were easily identifiabler~fear first,
alleviation next. : .

7e
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In ordér to determine if fearful scenes alone, or fear
provoking scenes coupled with remedies, were differentially
successful in changing attitudes, the motion picture was copied
onto- 3/4" videotape and edited into two versions of equal length.
Version one had only introductory scenes and equal amounts of fear
and fear—-alleviating information. Version two, the fear treatment,
was the same length as version one, but had only fear prrovolking

scenes. All  alleviation and remediation information was edited
out. Both videotape versions were rated for. techrical quality and
content by independent evaluators. " They were rated high, and

approximately eqgual.

Additionally, since previous research (Kloock, 1982) had shown
that field dependence was related to attitude change, the Group
Embedded Figuwres Test (GEFT; Witkin, 1971) was used to identify
study participants who demonstrated a tendency to be field
dependent or field independent so that any learning style
interaction with the treatments could be uncbvered. Ot her
descriptive variables, such as sex, smoking habits, and parents®
smoking habits, were identified and evaluated.

PROCEDURES

A post-test only, control group design was used (Campbell and
Stanley, 1963 . "The  study®s 117 participants were college
students. First, 150  students weie’ given the Group Embedded
Figures Test (GEFT) to identify their degree of field dependence.
Only  the most extreme field dependent, and most extreme field
independent students participated in the study. Students at each
of the two levels of field dependence were then randomly assigned
to one of the treatment groups (control, fear only, fear and fear
alleviation). .Thus, six treatment cells were produced (2x3).

Students with GEFT scores near the mean of all scores were not
included . in  treatments because they did not have a tendancy for
being either field dependent or field independent. For this
sample there was . a slightly larger number of field independent
than field dependent students so treatment cells were unequal..

3

Treatmenté were administefed to participants in small groups
of four or five. After the treatment, the test of the dependent

" variable, the Attitude Toward Smoking' Test, was administered.

Control participants only completed the test of the dependent
variable. One hundred and seventeen student’s scores were used to
test hypotheses. :

RESULTS

- Four statistical tests were computed using the Smoking
Attitude Test as dependent variable (see Tables 1-4). The first.
was a one-way analysis of variance that examined the differences
in smoking attitu_de betwae&athe three treatment groups. The
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second test was a 2u3 analysis of variance that included an
examination of the field dependence/field independence variable in
addition to the test of the treatment factor. The tHird test was
also a 2x3 analysis of variance. The two independent variables
were treatment and gender. The last inferential test was a 3Ix3
analysis of variance. Subjects” smoking habits (smoker, former
smoker, o non—-smoker) . were related to the experimental
treatments. The perceived guality of the two experimental
treatments were compared using a t-test. A reliability estimate
of the dependent variable, the Smaking Attitude Test, was also
computed. i : '

Effect of Treatments on Smoking Attitude

Table 1 shows the results obtained when subjects were
administered the Smoking Attitude Test  after treatments wire
viewed, - Roth the "fear provoking" persuasive treatment and the
"fear with alleviation" - persuasive treatment significantly
influenced subjects”® attitudes, as compared to subjects in the
control group. In other words, subjects in the two experimental
treatments had significantly more negative attitudes towards
smoking than did control subjects who did not view a persuasive

videotape. There was no significant’ difference between the

Smoking Attitude Test scores reported by subjects in the two
persuasive treatments. ‘ .

Effect of Treatments on Smoking Attitude as Related to Field

yDepéndence/Independence

Table 2 shows the results of the 2x3 analysis of variance test
that used treatment and level of field dependence/independence as
independent variables. The statistically significant differences
between  the two experimental treatments and the control group was
identified again. However, there was no statistical difference
found between the field dependent and field independent subjects
in any of the three treatment groups. Additionally, there was no
sigriificant interaction identified. These results are contrary to
the significant. differences . between field dependent and field
independent subjects. reported by ‘Eloock (1982).

Effect of Treatments on Smoking Attitude as Related to Gender

’

Table I reports. the results Df‘thé 2%3 analysis of variance
test that used treatment and gender (male, female) as independent
variables. ° The significant treatment effect was identified.

‘However, the differences between men and women on the test of the

dependent variable was not. significant, and there was no
significant interaction found. - It was interesting that in all
treatment -groups the scores for men werre more positive towards
smoking than were the scores for women. Since the theme of the
persuasive message was directed at women, this non-significant but
actual  difference ' between the sexes was worth noting. It also
supports the somewhat obvious assumption of film-making that for a

Cpersuasive message | Lo maximize its impact on the audience, its

content should be aimed directly at that specific giroup.

64 ,
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' Effect of Treatments on Smoking Attitude as Related to Smoking

N

‘Rehavior )

Table 4 reports the results of a In3 analysis of variance test

“that used the three treatments and three categores of smoking

behavior . (smoker, former smoker, and non—smoker) as. independent
variables. Unexpectedly, the number of smokers and non-smokers who
identified themselves was quite low, so drawing conclusions. from
the results of statistical tests was somewhat difficult. However,
the information provided by the analysis of variance test
indicated that in addition to the significant treatment effect,
there 'was. a significant effect related to a person®s smoking
behavior. Smokers in each treatment reported a more positive
attitude toward smoking than did . former smokers, and former
smokers were more positive toward smoking regardless of treatment
than were non-smokers. . Because several cells had such small
numbers of subjects,  inferences drawn must be tentative. However,
there did seem to hbe a direct relationship between behaviors
related to smoking and attitude towards smoking. This
relationship was expected.

Treatment Quality Comparison

After viewing the persuasive treatments subjects completed the
Smoking Attitude Test. Included with this test of the dependent
measure were several additional questions. One asked subjects to
rate the technical quality of the videotape they viewed. Subjects
in the ‘“fear provoking" persuasive treatment had their scores to
this question of technical quality - compd&red to the scores of
subjects in the "fear with alleviation! persuasive treatment.
These scores were not significantly different. ‘

Reliability Estimate for the smoking Attitude Test

The Smoking Attitude Test was developed by Baer. (1966). It
was reported as having a reliability estimate of .85 (r=.85).

This estimate was  re—-checked in. this study using the
Cronbach-Alpha method for determining a measure’s internal
consistency ' (Ferguson, 1971). Reliability was estimated at .82
(r=.82). ' '
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CONCLUSIONS o

It seems fairly obvious that : both 4treatments produced an
actual, as well as statistically’significant, attitude change, but
that the amount of change did not seem to be directly related to a
subject’s level of field dependence’ or independence. There were,
however, trel ationships identified between the amount of attitude
change produced and a person’s gender and smoking behavior. These
Fesults will be discussed below. S

The general purpose of thisl study was.. to determine if a
fear-—laden persuasive message could ‘be used to significantly alter

cattitudes towards smoking.  Additicnally, an attempt was made to

determine why some individual®s attitudes changed more, or less,
than others,

’

One factor considered influential when attitude change was
desired was a person’s learning style. Specifically, the learning
style called field dependence was thought to possibly be related
to the impact of persuasive messages delivered by motion media.
It was hypothesized that if a person demonstrated a tendancy to be
either field dependent or field independent their attitudes might
be differentially influenced. Kloock (1982) reported that field
independent subjects who viewed a motion picture that was intended
to change their attitudes were influenced significantly more than
field dependent ‘subjects who viewed the same film.

'
-

Other factors considered important for careful examinaion in
this study were gender and smoking behavior. Since the treatment
chosen for this study was a persuasive film designed to convince
women that smoking was harmful, and that they should not smoke, it
was hypothesized that women would be influenced by this motion
picture to a greater extent than men. It was also assumed that a
person’s smoking behavior would influence how much their attitudes
would be changed. The results of this study tend to support these
suppositions. There was no measure of smoking behavior change, or
post treatment follow up check on the persistence of attitude
changes. ' ’

Fersuasiveness of Fear'PrDvoking Messages

x

The:  motion picture, THE FEMININE MISTAKE, used a number of
scenes that graphically demonstrated the harmful consequences of
smoking. The film. also had, scenes, that gave remedial steps a
smoker could take to reduce dependence on cigarettes. The obvious
purpose of this motion picture was to persuade people, primarily
women, that smoking was harmful ° to them. Two experimental
treatments were produced from this film. One included nearly all
the scenes that described the hazards of smoking. It was called
Lhe  "fear poovoking" - treatment. The second treatment contained
the most vivid of the fear scenes, but also added an approximately
equal amount of information that showed how the viewer could stop

66 Yo




-

smoking. This segment was called the "fear with alleviation®
treatment. . Both videotapes were approximately equal in lemgth,
and both were judged by viewers to be of equal technical quality.

The results of the first analysis of variance test showed that
both treatments produced significant attitude changes in subjects
who viewed them, when. compared to control subjects. Thus,
Simonson®s Guideline #& for designing instruction-for attitudinal

outcomes was. supported. (This guideline. states that viewers of"
persuasive messages who “experience a purposeful, .emotional
involvement, such as fear, while watching a presentation will be

likely to have their attitudes changed in the direction advocateds;
Simonson,  1979). ) ' ’

However, the proposal made by Janis and Feshbach (1963), and

supported by Rogers (1973), that fear provoking messages would’ be

6

mose successful 1if they aroused a minimum amount of apptrehension- .

and provided an alleviation to this fear, was not supported by the -

data collected in this experiment. The attitude towards smoking
scores of subjects in the "fear provoking" was not significantly
different from the average attitude score'for subjects in the
"fear with alleviation" treatment. :

Rélationship Eetwéeh Fersuasive Messages and Field Dependence

. In 1582, Hlooék reported tfhat students who had a tendancy

towards being field independent were more likely to have their
attitudes influenced by a persuasive motion’picture than were
field dependent students. The results of the 243 analysis of
variance reported in Table 2 did not suppor ¢ Kloock’s.finding.
There was no significant difference .in scores for the SAT for
field dependent or field independent students. This inconsistency
requires additional testing and evaluation in subsequent studies.

'Relationship Between Fersuasive Messages and Gender

The primary target audience' for the film,l THE FEMININE
MISTAKE, that was used as the basis for the persuasive treatments

for this study. was young women.  Attitude change literature.

(Insko, 1969; Simonson, 1979) has proposed the idea that

- persuasive messages would be more effective if they were produced

to be as realistic and relevant to the target audience as

possible. In other words, a_ 'motion picture aimed at female
smokers would be hypothesized as having its greatest impact on
women. The data reported im Table ¥ supported this hypothesis.

Because there were very few men in the sample, conclusions related
to gender must be tentative. However, it does seem that women
were influenced to a greater degree than men by the treatments.

- Relationship BRetween Fersuasive Messages and Behaviors -

A relatively =mall  number of smokers or former smokers

participated ain this study, so conclusions were difficult to
propose. However, there did seem to be a relationship between
smoking behavior and attitude ,tbwar?g smoking. As might be
' : L " -
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expected, smokers. were the most positive towards smoking,4former
smokers were next, and non-smokers were ‘the most negative.
Treatment effects were difficult to determine because of the small
numbers of subjects in several treatment cells.

IMPLICATIONS AND RECDMMENDATIDNS.

1

- The impact . of mediated instruction on attitude formation and
change has been examined and reported in an insufficient number of -
studies in the literatwe, so few broad generalizations about the
relationship between these two concepts can beé made. However, the
results of  this study do seem to support the assumption that .
persuasive messages . can be effectively delivered with
instructional media. What is not understood is why some learners
are influenced-more or less than others. In an attempt to answer
this question this study examined subjects® level of field
dependence to determine' if this relatively constant learner

characteristic was related in . any way to attitude change. In
this study it was not. Certainly, other learner characteristics
than field dependence need to be examined in experimental

situations to determine if they are related to attitude change.
Also, the  inconsistent results for field independent learners
reported by this study as compared to the Kloock (1982) study
needs further investigation. . Other relevant learning styles
should be examined:in similar experimental situations so that. the
impact of mediated persuasive messages can be more accurately
predicted. ' » '

It seems obvious 4hat it is possible to change attitudes with

‘media. A number of studies reported on . above support this
generalizatioq. It may even be that persuasion is one of the most
important  contributions of media to education. Further

experimentation is needed. >
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TABLE 1: ANALYSIS OF VARIANCE FOR ATTITUDE CHANGE BY TREATMENTS

A. DESCRIPTIVE STATISTICS .

{
|
1

. Treatments
Fear Provogiﬁgv, "~ .Fear With
Videotape \ Alleviation Videotape Control ‘Totals
Mean 39.46*% - " 40.70 48.00 .‘ 42.57
Standard : \ , .
~Deviation ' 9.5 10.24 11.00 10.83
= Number | 35 6 36 117

*Higher scores indicate a more positive attitude toward smoking.

B. ANALYSIS OF VARIANCE

3

Source D.F. sS MSF p
Between 2 1562.21 781.10 7.39  .001%
Within M4 12052.39  105.72 o

Total 116 13614.59

*p.<.05; Duncan's Test showéd that the control group scored
significantly more positive toward smoking than
did either experimehtal group. Experimental groups
were not significantly different. .

3

69




- \\
\ T ’ | ’ ;\
\ . TABLE 2: ANALYSIS OF VARIANCE. FOR ATTITUDE CHANGE FOR TREATMENT AR
5\3 AND FIELD DEPENDENCE/INDEPENDENCE L : }‘
A.\\DESCRIPTIVE STATISTICS ‘ : ' ’ \
" .
\ R Treatments . , T I} W
\ e e T . ‘ . . ) .- ,\
\ ' Fear Provoang . Fear With : ' )
\ . VTdeotape A11evia§ion Videotape Control '
..... L : i
- A - o
- Field \ X | 38.93. 41.23 47.50
Dependent SD | 7.78 | 11.67 6.76
: | - : . -
Group \ N 15 .22 L 14
- \\ ‘ ‘ e S !
Field -~ | X 39.85 40.21 " 48.32 o f
Independent SD - ! 10.87 , 8:95 13.16
 Group N 20 ! - 22
T 5\ i I . -
|
\
2
B. MULTIPLE ANALYSIS OF VARIANCE-TREATMENT BY LEVEL s
Source - DF . SS f o Ms F p
'Main Effects 3 1562.56 520.85 4.81 ! .003% |
’/ : Treatment 2 1554.52 777.26 7.17  .001* »
F% ' Level 1 0.35  0.35 .00 .9 |
4 : i ! J
v Interaction 2 2450  12.25  .113 .89 :
5 . 4 < | : S
Explained 5 1587.06  317.41 2.93 .02 - - P
Residual 111 12027.41
Total 116 13614.47

*Significant result

‘..Q




[y

I~

TABLE 3: MULTIPLE ANALYSIS OF_ VARIANCE FOR ATTITUDE CHANGE

FOR TREATMENT AND SEX , //”~

* A DESCRIPTIVE STATISTICS . - . ' - -
“ - 'Tr’éatments o o ’ // '
' " Fear T’rm)o-kjng Fear With. o | |

Videotape AHeVTatTon VTdeotape ~Control Total
X 46.80 40.87 54. 00 45.13. N
Matles SD - | '
N 2 15 7 24
X 39.09 40.61 46.55 J41.9 |
" Females SD | * ' '
N 32 - 31 29 92
X 39.50 140.70 48.00
TotaTs SD
N 34 46 36
N, .
A ‘ "~ B, MUI.TIPLE ANALYSIS OF VARIANCE
Source DF $S O MS F P
Main Effects 3 1731..27' ' 577.09 5.45 .002*
Treatment 2 1540.18 ~770.09 7.27 .001*
Sex 1 187.96 187.96 1.78 - .185
Interactions o . 2 215.30 107.65 - 1.02 .365
Explained 5 1946.57 ©  389.31  3.68°  .004
Residual 110 11646. 81 105.88 -
Total 115 13593.38 118.20
_ o : o . E;i .
]:MC *Qinnificant result e ) /
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TABLE 4: MULTIPLE ANALYSIS OF VARIANCE FOR TREATMENTS AND SMOKING HABITS
A. DESCRIPTIVE STATISTICS
; Treatments
/’ . -
Fear Provoking . Fear With .
Videotape Alleviation Videotape Control Totals
| X s6.00 v 52.33 © 67.25 60.25
* Smokers SD | - o 15.26 11.50 .
©ON T .3 | 4 8
| X 46.50 45.00 47.80  47.13
Former Y ,
Smokers SD 71 . - | 9.81
~ N 2 1 5 8 z
X - G — g ‘ Q
o X 38,50 % - - 39.76. 45.19 40.81
Non-Smokers ~ SD 9.33 T 9.6 8.21.
v N 32 42 . e 01
- ©X o T39.46 , 40.70 ¢ 48.00  42.57
~ Totals spiC . . 10.83 =
| 35 56 | 36 17
B. MULTIPLE ANALYSIS OF VARIANCE , S »
Source . DF  ss Ms F e P
- Main Effects "4 3933.48  983.37 .19, 0.001*
© ~““Treatment 2 954.65 477.33. '5.43  0.006%
. ) Smoking Habits 2  2371.28 1185.64 ~13.49 0.001*
i Interactions 4 188.74  :47.19 , .537 0.71
| Explained 8 4122.22 515.28  5.86  0.001%
Residual 108" 9492.25  87.89° .7,
. Total 116 13614.47  N17.37° .
: *Scheffe tests 1nd1caté that smoker's control group iS"signif'cant1y
' d¢ifferent than the non-smokers who saw the fear videotape anﬁ the
-non-smokers who saw the fear with alleviation videotape. r
O . 4

* 72 o . N
A P




10.

11

12,

REFERENCES

- Baer, D.J., Smoking Attitude, Behavior, and Beliefs of5Cd11ege Males,

The Journal of Social Psychology, 65-78, 1966.

Cémpbe]], D. and Stanley, J. gﬁperimehta1 and guasi-experimental K
designs for research on teac.iing. In N.L. Gage (Ed.) Handbook
of Research on Teaching.. Chicago: Rand McNa]]yA,1963.

Ferguson, G. Statistical analysis in psychology and education.
New York: McGraw-HiTl, 1971." ,

Fleming, M. and Levie, W.H. Instructional message design. .
Englewood Cliffs, New Jersey: Educational TechnoTogy Publications,

- 1978. y

Insko, C; Theories of "attitude change. New York: App]ington-Century-
Crofts, 1967. : :

Janis, I.L. and Feshbach, L.S. Effects of fear-arousing communications.
Journal of Aonormal and Social Psychology. 1953, 48, 78-92.
T

Kloock, T.; Simonson, M.; and Cook, S. Instructional media, attitude
. change and field dependence. Proceedings.of Selected Research
Paper Presentations at the 1982 Convention of the Association
for Educational Communications and Technology, 1982, 439-452,

. "Rogers, R.W. Ah analysis of fear appeals and attitude change.

Final report, 1973, University of South Carolina, Grant No. 1
RO3 MH22157-01 MSM, National Institute of Mental Health.

Simonson, M.R. Designihg inﬁtruction for attitudinal outcdmes. )
Journal of Instructional Development, 1979, 2(3), 15-19.

Thomas, W.I. and Znaniecki, F} The Po]iéh»peasant in Europe and
America. Boston: Badger, 1918. :

Witkin, H.; Oltman, P.; and Raskin, E. Embeddéd'Figuves Test Manual.
Palo Alto; California: Consulting Psychologists Press, Inc.,
1971. ’ ) .

Zimbardo, P. and Ebbesén, E. Influencing attitudes and changing
behavior. Reading, Massachusetts: Addison-WesTey, 1970.

14




TITLE:

AUTHOR:

The Relationship of Backaround and Demoaraphic
Variables to ‘the Perceived Performance and
Importance of Selected Functions of School
Media SDec1ollsts o

Melvin McKinney Bowie




THE RELATIONSHIP OF BACKGROUND AND DEMOGRAPHIC VARTABLES TO THE
~ PERCEIVED PERFORMANCE AND IMPORTANCE OF SELECTED
FUNCTIONS OF SCHOOL MEDIA SPECIALISTS ‘

. by

MELVIN MCKINNEY BOWIE
UNIVERSITY CF ARKANSAS
Fayetteville

75 8,

o




THE RELATIONSHIP OF BACKGROUND. AND DEMO GRAPHIC
VARTABLES TO THE PERCEIVED PERFORMANCE AND
IMPORTANCE OF SELECTED FUNCTIONS OF SCHOOL
MEDIA SPECIALISTS
The problem of this study was to provide information concerning

the relationship between the functions of school media specialists
and the background and demographic variables assoc1ated with ‘media
professionals whD‘vmrifﬁjfifﬁi&iffmedlaVEEHZE;E—v The percelved in-
volvement of subjects in six functions and the perceived importance
df'the.fuhctions were related to five background‘and demogfaphic
variables pertaining to the subjects who were employed in secondary
schools. It was felt that such a study could begin to profile media

professionals at the school 1evé1, and that such a profile could be

used as a base on which to reevaluate gnd improve the preparation

" of school media personnel. The construction of such a profile also

suggested its potential as a tool for matching pefceptions of media

specialists with characterists of school centers in future assignments

of job responsibilities.

METHOD

Five of the six job functions ucted in the study were chosen from

the Behavioral Requirements Analysis Checklist (School Library Man-
power Project, 1973). Permission for this use was obtaiﬁé&(fromvthe‘
American Library Association. The five functions chosen were: Human

Behavior, Instructional Development, Planning and Evaluation, Research,

‘and Professionalism. A sixth function, External Cooperation, was

selected and defined from suggestions in the literature and from the -

- experiences of this investigator.
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The one hundred and fifty-six secondary school med1a specialists
“who took part in the study were employed full t1me in public schools
in Iowa The subjects were stratified ~according to the following five
variables:

1. The number of quantified standards(guidelines) met by the
center in wh1ch the media specialist was employed.

2. The size of the school dlstrlct(enrollment) in which the medLa
spec1allst was_employed.. . —— —— —— :

3. Location(Area Education Agency region) of the school”in which
the med1a specialist worked.

4. Profe551ona1 endorsement'held by the media specialist.

5. The number of years the media specialist had worked in his or .
her present bu¢1dlng assignment. . o

Data Collection Instrument
- Data for the study were collected through the use of a’two—part

questionnaire. Part I of the questionnaire asked theArespondent_to'
indicate-the type of professional endorsement she or he held, and the
number of years she or he had been working in his or her present building .
assignment | |

Part II of the questlonnalre contained 82 task statements grouped
under the six functiopns. Each statement was assigned flve optlons for
frequency of task performance (0=never tv 4= =always) and five optlons
for importance of task performance (O =minor 1mportance to 4= maJor 1mpor—
tance). Respondents were asked to choose an option on each of the

two scales for each statement.

2

Data Analyses

" Pearson productemoment correlation coefficients were produced in
two matrices. The first matrix (Table 1) shows &oefficients Which were

'obtalned when the six frequency subscales were correlated w1th four of
the flve ClaSSIflcatlonS of media spec1allsts. Table 2 deplcts coeffl-

cients that were obtained when the six importance subscales were cor-

147 o 8

L4




related with the same four classifications. Coefficients reaching

e

.16 were significant at the .05 level. Those reachihg .21 were
significant at  01. One-Way analysis of variance was used to test
for differences Between location subgroups (AEA regions);_;zhis _
procedure was used because location, as defined in this study, was not
a continuous variable, and thereforé, was inappropriate for use in

correlation analysis. This analysis is reported in Table 3.

RESULTS

Examination of Table 1 revealed no correlation between number

- of media center standards and any of the six frequency_ subscales.
: |

Table 2 also showed no relationship between numberiof:standards and
perceived importance of center tasks. i
When frequency subscale ratings'Were correlated with district

size groups (Table 1), there were Significant correlations between

‘ these two variables. Instructional development and planning and eval-

uation correlated significantly at .01 level. Size of school district
alsd showed a significant (.05) positive relationship with research
(.188) and profeséionalism (.177). These coefficients suggested that
in larger school districts, with.more resources and more adequate
staff, media speciélists are able to engage in professional activities
more frequently. These findings are also congruent with those of Tur-
ner and Martin (1978). and Bufneli (1979). These writers have suggeSted
that media specialists in large orlﬁrban areas received mofe‘sgpport
from their principals, and enjoyed a high levelaof'pfofessional aUtono;
my -in conducting their media }rograms. “

On the importance subscales, size of school diétrict correlated -

signifidantly (.05) with pianﬂing and evaluation. (Table 2).

78 .
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TABLE 1.,

Correlation coeff1c1ents for cla331f1cat10n groups and frequency
subscales
’Human " Instr. Plan. and ‘ _ . 1 ~——External]
behavior dev., ——— eval. Research Prof. coop. -
Number of v I . :
guidelines -0.0173 0.0911 » 0.0843 = 0.0285 0.0325 0.0623
District : ' _ :
size » 0.1555 - 0.2125** - (0,2271%* 0.1884* 0.1773* -0.0424
Endorsement 0.1416 = 0,1933* 0.2135%*  0,1053 ,0.1729% 0.0899
" Years in - _ : - , R
- present . 0.1602%* 0.1653%* 0.1142 - 0.,1039 0.0897 -0,0893

employment

-

*Significant at .05,

**Significant at .01.




“TABLE 2. Correlation coefficients for classification subgroups and importanée
) subscales

Human * Instr. Plan. and ‘ . External -
behavior dev. eval. Research Prof. coop.

Number of . . - .
guidelines 0.0108 * 0,0260 =~ -0.0253 -0.0216 0.,0195 -0.0950

District ' : ’ ‘
size _ 0,0618 0.0876 0.1742% 0,0520 - 0.0385 -0.,1274

'Endorsement  0.1567 0.1867* 0.2219%*  0.0315 0.0488  -0.0070

Years in _ . J
present 0.1168 0.0760 " 0,0377 0.1098 0.0109 v-0.1378'

employment

*Significant at .05,

**Significant at .0l.




TABLE 3. = “Results of one—way analy51s of variance for fre-
quency and 1mportance subscales for AEA reglons
(n = 156) , ]

Subscales o ' F ratio F probabilitj

Frequency subscales

Human behavibr 4 | 1,791 . 065
Inétructibnal aevelopment ' ' 1.003% - .453
Planning and évaluation ) L448 . .955
Research - ” 747 T .T724
Professionalism - | .905 - .555
External qooperation 1.652 . .072

Importance subscales

Human behavior . . B .314 . 991
Instructional development | .991 ' " 465
Planning and evaluation . 821 . 644
Research . o | 1.513 ' o ..113
Professionalism ' 711 . 760
External coopérafion _ 1.540. .104
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,endorsement and 1nstructiona1 development planning and evaluation,

~sent ass1gnment and human behavior (. 160*) and instructional develop-

" significant differences in the perceptions of media specialists when

Correlations between endorsement (training) of subjects and ratings -
on the twelve subscales produced five coefficients which were signifi- R

cantly different from zero. There were pos1t1ve relationships between

and profess1ona11sm on the frequency subscales. Significant correla-
tions on the 1mportance subscales were obtained w1th 1nstructiona1
development and planning and evaluation. These f1nd1ngs suggested that
media spec1a11sts who were trained in audiovisual technology were more
1nvolved in these functions and cons1dered,them more 1mportant than did

media specialists w1th training primarily in library science.

There were positive correlations befween years of service in pre-

ment (.165%) on the frequency subscales., It would appear that time is
necessary to cultivate the kind of relationships with teachers which.

would facilitate exchange in the instructional development process.

" ~The analysis of variance technique (Table 3) failed to detect any

stratified by location (AEA regions) It was possible that regional

- media center boundaries cut across many varying characteristics of

schools and school pe?sonnel,‘making it difficult to detect differenqes

;-

between such regions.

CONCLUSIONS - | Y

] ~
.

1. There was no detectable relationship between the extent of

p

development(number of standards met). of the media center and the func-

EX
AN

tions of the media specialist. : o ' . -

]
.o

2. The size of the'school district in which the media specielist

’
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-worked appeered to-influence the performance of-the media'Speéialist
'in instructional development, planning and evaluati%n, reeearch, and
professionalism. | :

3. There was’a relationship between the level and type of training
of the media specialist and his or her involvement in instruétionel
development, pianning and evaluation, and proﬁessionalism 'Those trained
" in audiovisual technology were more 1nv01ved in these functions than
were their colleagues who were tra1ned prlmarlly 1n library science.

4, uength of service }n building a551gnment was related to per-v
forﬁance in human behavior and instructional development tagks.
-

5. Perceptlons of subJects were not 1nf1uenced by the locatlon

(AEA region) of ‘the school in wh1ch ‘the subject was employed.

SUGGESTIONS FOR FURTHER RESEAﬁCH

1. There shohld be further compariscns of media professionals-withf
. different levels and types of certification. Such a study could include’
variables pertaining to-persoﬁality, school-wide responsibilities’ ”
wﬁich are eot directly related to the media progran, and other aspects
of -the school setting which were not 1nc1uded in the present study.

2. A model should be .developed and tested which could be used to
fac111tate bu11d1ng level and reglonal level medla program cooperatlon.
| 3. »Research should be conducted to provide 1nformat10n concerning

the»a551m11at10n of the new school media specialist into the 1netructrona1

/

deve10pment process. ) . ’ s e

1

- 4. The study should beurepliéated at ‘the elementary school level.

K >
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.Reccnnendations
; r

4 ‘ e ‘

o . At a time when schools are confronted w1th the possibility of!a sharp reductlon ‘
~in program serv1Ces it becomes ‘vital that leaders in the library media field work .

to insure the survival of media programs in the schools. Findings‘from this study

a

could aid in developing ways to Safeguard.that survival. Anong these are:

1. Results of the study could be used as: a bas1s for reevaluatlng the curric-
vula in schools which train school media personnel Areas 1n‘Wh1ch respondents were -/
less involved could form the nucleus around which evaluatlve criteria could emerge
ThlS appears particularly 1mportant in schools which offer library science degrees :

2.. Educators ln schools of llbrary science could use the findings as criteria

for recrultlng more students w1th undergraduate degrees in education to prepare for ;
school media service. Generally, library schools have recru1ted most students from/
. ‘ »/ ]
llberal arts backgrounds (Hannlgan, 1980) : X v ' S !
< o, . v /

3. Directors and Sther profess1onal personnel in reglonal media centers could

'use these findings to conduct 1n—serv1ce workshops, seminars, or formal courses in

their reglons. Areas of act1v1t1es in whlch respondents showed the least 1nvolve—

ment could form the theme of therln-servlce training. ‘ j
o ‘ . ‘ _ ' P
4. . Cooperation between media programs should be’ encouraged. 'Directoréfof//

v . : . /
regional»nedia centers could make use of the results of this study to seek new ways

to support and 1nteract with bulldlng level programs This 1is v1tally 1mportant in

R

., =
1 .

reglons w1th very small’ schools

!

5. .Superlntendents and school princigals‘could use the findings as ‘as basis

for assignment of media specialists to schools where certain needs have been /

y

demonstrated. ‘ B | L,
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Picture Functions

Abstract
In spite of:considerable research on various aspects of pictures and
their instructional uses; a clear conspetion of the instructional poten-
tial.of pictures is missing. As a result, practioners who deal directly
with the instructional process are limited in ‘their ability to use
picturés éest efféctively an& efficiently. The approach to picture
research béing descriped attempts'to make research more relevant by
suggestihg the need to pay greater attention to the instructional role
or functiqn.served by ﬁictures. Potential functions must be described
in terms of their coatribution to instructional processes and procedures.
Fﬁnctions should also.be applicabie to a wide vériety of objectives,
strategies, and procedures. The ability of this approaéh to be relevant

to both basic and applied pictdrial research is also discussed.
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A Function-Based Approach to Pictorial Research

Instructional technologists have long been disappointed and dis-
illusioned with the resuits of research into the instructional uses of
pictures. Despite numerous studies over the last forty years{ an uneasy
feeling remains regarding the ability of research on the instructional
uses of picture to provide the information neccséary for finding solu-
tions to common instructional problems. It appears that pictorial
research has often failed to provide teachers and instructional design
specialists with useful information about the instructional charactvr?‘

istics of pictures. Although the gap between reseavch and practice is
common to many disciplines, it is particularly significant to resecarch
into the instructional uses of pictures where the intuit}vu'uppodl of
pictures has not always been supported by the results of empirical
inquiry. ‘ ' : :

As suggested by Snow (1974) and Salomon and Clark (1977), the
utility of pictorial research can be increased through methodological
decisions. However, such an approach &s only a partial solution to the
problem, for methodology cannot take the place of the formulation and
examination of appropriate research questions and issues. This paper
speaks to the latter issue, that of developing a research approach which

will assist in producing results that are meaningful to the scholar and

researcher, while at the same time are relevant to the practitioner.

Background
A brief examination of relevant research conducted over the last
forty years reveals a variety of approaches, cach emphasiziug a Jdiffor-

ent way of looking at the instructional potential of pictures. While
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2
thése approaches fulfilled the need to establish a tradition of research
for the stﬁdy of pictures, they were also laden with their own particu-
lar, and narrow, viewpoint; a broader, more useful conception.cf pictureé
was lnfgely ignored.

Providing limited utilicy at'bcst, reseafch based on grosa media
comparisons, which negleéts to examine the elements that make up a
picture, ;ould only conclude that pictures, under certain conditions,
could affect learning. In contrast, research grounded in 6he realism
continuum often concentrated on pictorial attributes such as color and
fidelity, without paying a great deal of attention to the overall role
to be served by the picture. In spite of the intrinsic appeal of the
realism continuum, studies have generally failed to support the existence
of a firm relationship between the degree of‘realism and thenamount of
learning in any reliable, systematic manner (Travers, 1967; Dwyer,

1978).

Research based on the nbtitude-treatment interaction paradigm,
whilz admirable for its attention to learner characteristics, has also
farled to contribute greatly to advancing the underatﬁnding ofythe
instructional role of pictures. [In addition to some general limitations
regarding thé‘ultimntEAutility of this approach for solving. classroom
problems (Merrill, 1575), ATT research has either ignoved pictures as a
treatment variable or has placed pictures in a noncritical, secondary
role. In short, ATI research has too often conducted research with
pictures, rather than research on pictures.

The need to examine the effects of selected media attributes on
internal «ngitive procésscs has been emphasized by many over the last

several years (Salomon, 1972,‘1979; Gardner, Howard, & Peckins, 1974;
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3

Levie, 1978). While a substantial amount of empirical evidence has been
found to support . . contention that media can affect the,w&y infbrmution
is processed, the overall importanmce ot this approach to picture research
.mny lie in the fact that it is concerned with outcomes other than those
related to the transfer of information Qnd that it pays attention nét
only to selected attributes; but to the instructional role served by
these attributes. In spite.of the cugrent appeal, and potential utility,
of symbol system-cognitive process interactions, such an approach draws
considerable attention away from the concarns of practitioners who are
more ofﬁen concerned wiﬁh prescriptions of what works rather than deg~
criptions of how something works: Once again, the balance between basic
research and applied research is missing. . ' .

Limitati;ns notwithstanding, some useful information has been
generated by pictu;e~based research over the years; however, the con-
clusions proéuced by the disparate research are not quite satigfactory,
fo; they have failed to identify a clear conception of the instructional
role of pictures.l Conclusions such as the utility of cueing devices;
the tendency for pictures to be remembered bettér than words; the rela-
tionship between picture types and.different Learning objecﬁives; and
even tﬁe effect of pictures on cognitive'processes have not led to a
coherent strategy for éffectively utilizing the instructional potentiul
of pictures. Without such a unifying strategy the cares and roncegnsvof
the teacher and the instructional designer will continue to be ignored.
This is not to denegrate or minimize the need for basic research.
Rather, it is an appedl to instructional technologists to develop a
research strategy whose purpose is to generate knowledge that will help
practitioners effectively use pictures to solve . varietyv-of instruc-

tional problems. Appealing to instructional technologists to develop
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A

such an approach ié appropriate and natural,,fo;_it is only in the
domain of instructional technology that the effects of media on instruc-
tion is of central concern. While research in areas as diverse as
parception, cognition, and mass communicationms, incorporate pictures
into their research designs, their‘primary interests lie in directions
other than instruction. Thus, if increésing the instructional potential%
of pictures is indeed valuable, instructional technologists must assume
the responsibility for developing a suitable approach which does not
lose sight gf its obligations towards the development cf a séience of
instruction. |

Such an appr.ach will need to ekpand the traditional preoccupation
with color, realism, and other phfsicnl/pefceptuul elements to include
additional components of the ihstru;tional picture such as content and
function. While most would agree that a picture is used for a specific
purpose or function by representing events and/or objects (conte&t)
through the organization of pictorial elements such as color, line und
space (physical eleménts), pictorisl research has continued to empha /2
the physical components of pictures at the expense of content or func-
tional components. Of the two neglected components--content and
function--the role of picture function is a more predominant and immedi-
ate concern to instructional technologists. Quite often decisions made
by curricﬁlum specialists‘or the“naturelpf the lesson content itgelf may
reduce ;he control an instructional designer has over what is to be
represented in a particular picture. Even in those situations in which
the designer has greater control over what is to be represented, the
understanding of pictorial function is more vital, for -any decisious

made about content must be based on identifying the reason for a pictuare.
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- Just as one analyzes the instructional situation before selecting an
appropriate medium, it is. necessary to determine the role of a picture

before deciding upon the content.

Previous Functional Approaches

While often overlooked, ﬁhe potential fdnctions served by pictures
has not been completely negleéted. One approach has directly or indirect-
ly examined the potential functions of specific physical elements or
attributes of pictures. Chute (1980) has shggested that to &xo‘re com-
pleteiy understand the effects‘of color, additional insight into the
nature of the various functions of color, such as cueing and gaining
attention, is required. However useful, examining the functions of
various physical or perceptusl elements of a picture does little to
further the understanding of how a picture, taken as a whole, tunctions
in’particular'contéxts. The approaches suggested by Chute, for example,

can iead to an understanding of how color may be used to draw attentin

to a given feature, but do not consider issues related to how well the
entire picture, rather than a small component of the picture, serves ity
intended instructional function. |

The ability of the symbol systems used‘by various media to serve
functions hnsvalso begn proposed. For the méSt part, advocates ot this
point of view (Gufdner,ﬂﬂoward, & Perkins, 1974; Salomon, 1979; Levie,
1978) have emphasized the role that these symbol systems can serve in
the development of cogditive gkills. More specifically, Salomon (1979)
posited that pictorial eymbol systems;abn‘be used té ENncolrage processes
which take the place of, or suppiunt, other cognitive processes in
learners who are deficient in those‘pfoc§95ﬂx. Similarly, Salomon

suggest that these symbol systems can be used to activate cognitive
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processes in learners who possess the ability to utitize a process, but
are not skilled enough_td recognize the conditions which require the
process. While examining the functions of symbol systems in terms of
cognitive‘development has considerable potential; such an approach has
not given pfoper consideration to the diverse forms of behavior, strate-
gles, and techniques ?epresented in the ihstructioual process. It must
be poiﬁtgd out that these comments are not intended to condémn research
which has congentratea on symbol systems. Rather, it is to suggest that
such research strategies can, at best, offer only a purtiﬁl, and incom-
plete, understanding of the ing*ructional role of pictures.

in contrast to those analyses of the functions of specific pictorial
elements, there has been éome inquiry into the instructionul functions
served by éntife pictures. Althoﬁgh not directly referring to picture
functions, Knowlton (1966) impliaed that pictureé could function by
representing objects or eventé, by providing analogies, or by describing
logicullrelationships. Duchastel (1978) proposed three broqd categories
of picture functions: Attentionnl, explicative, and retentjonal. Tﬁat
ié; according to Duchastel, pictures can be used té eithcf help gain
student attention for the task at hand, help explain the content, dnd/or
hely students remember or retain what hay been taugh;. Seven functions
served by pictures to improve the recall of explicitly statéd prose in-

formation have been identified by Levin (1981). Those functions range

from the simple such as decoration or rénumeration to the vather comp Lex

and sophisticated such as the "interpretation" function in which pictures
help make the text more comprehensible and the "transformation" function
in which pictures help make difficult prose more memorable. Among the

several functions gerved by pictures which accompany textual material
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that have been identified by Levié and Lentz (in press) are those related

. to gaining and diructing attention, affecting emotions and attitudes,

and improviné coﬁprehension and retention.

While the#e attempts to identify the instructional functions served
by ﬁictures are meaningful departures from the traditional focus on
physical and perceptual attribute;, their potential for clarifying hbw
pictures function in instruction;l settings is somewhat limited by
several factors. _Firs} of all, many of the functions described above
are so broad or geﬁeral in' nature that they add little to our under-
standing of the instructioﬁal roles served by pictures. Neglecting ﬁhe
dynamic nature implied by the term, such broadly conceived‘"functions"

fail at the most basic level “ecause they are not described in terms of

‘the events and activities that occur during the instructional process.

"Increasing prose comprehension", while a desirable instructional goal
or outcome, does not provide an adequate explanation of how a picture is
to be used to affect prose comprehension; many instructional factors are

available which might account for the phenomenon of increased compre- *

‘hension. Seemingly ignored by such broadly defined functions is the

fact that effective instruction consists of numerous elements which help

achieve desired outcomes. Thus in a single instructional sequence a

picture may help increase comprehensiecn by gaining atteation, fepeating»
vital informaticn, presenting new information, providing additionalk
examples, or in various other ways.

At the same time thgt'some conceptions of pictorial functions are
too broad, they are also, iﬁ a#other context, too narrow. This is best
exemplified by Levin's (1981) conception of how pictures function in

pruse learring. In addition to being restricted by the placement of
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functions in a’ learning rather than an instructiomal perspecﬁive, thé
utility of Levin's functions is limited by the fact that it was designed
for a specific instructional context--the recall of explicity stated
text information. Yet instruction is concerned with, and appropriate
consideration‘must be given to; outcomes related to, other aspects of
text learning (e.g., retention of information, making‘infergnces, eéc.)
~as well as nontext learning such as development of cognitive processes
and attitudes.

The Nature of Pictorial Functions

To reduce the magnitude of the problems associated with those
previously identified views of pictorial functions, as well as to expand
the ability of pictorial research to be appliéable to typical instruc-
tional Qituations, it is necessary to develop a clearer conception of
the instructional functions served by pictures. A first step in the
development nf a lucid and comprehensible conception of pictoriaul func-
tion is the establishment of a set of criteria against which to evaluat&b
potentialwfunctiods. |

Most importantly, potential functions must be éta;ed in terms of
their contributions to instructional proccésas and procedures. That is,
each function should be representative of those plenned or unplanned
elementy of the instructional treatment which tend to increase instruc-
tional éffect;veness. The number and variety of these elements is
substantiél,- For ethple, during instruction previous and appropriate
knowledge and skills may be recalled, content organized, new information
provided, examples and non-examples identified, specific points empha-
sized, analogies provided, appropriate cognitive skills modeled and’

encouraged. Some of these functions and those additional functions
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listed in Table 1 have long been qonsidéred appropriaté,fo; pictures.
Few would den&_that pictures can be used to clarify o:lsimplify complex
information or to provide specific, concrete examples of new concepts.
Several functions listed in Table 1, however, have not traditionally
kﬁ\;\ beeg ﬂ?ought of as bé;ng appropriate for‘picturea or pictorial research.
\\\Fuxﬂéﬁample,'pictures can be uged to help recall previous learning,
serve as advance organizers, model cognitive and visual processes, or
summarize the présentétion. The use of pictures to control or influence
mathemagenic behaviors--those behaviors which increase learning--(Brody
& Legenza, ;980) or to provide a context for learning (Bernard, et.al.,
1981) arehalso representative of potential'ins;rgctioﬁal functions that
can bbe servéd by pictures. In other words, it appears that under'yet
to be detgrmineé cq&dfﬁions, consideration»of-the instructioﬁal‘rcles
that may be éerved by pictures c&n be expanded to include funcﬁiéns

.

previously thought to be inappropriate.

Place Table ‘1 about here

In addition towidentifying potential funétioﬁs in ternis of what
occurs during the instructional process, it is qlso ngccséary to avoid
the difficulties associated with idenﬁifying a discrete set of functions
for eﬁch instructional context, domain, or discipline. Having a dis-
crete set of picture functions for differgnt instructional situations
(e.g., learning from text, lecture, e;c.), disciplines (e.g.,ksc}éuce,

! English, mathematics) or types Of“learnigﬁ (e.g., concept learning,
psychomotor skills, attitude developmeut) undoubécdly provides uﬁéful
informati?n in the areas under ¢éonsideration. HonVer, rather than

R)
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increasing the utility of picture research, it is more likely that these
_ divergent approaches will continno ‘to make additions to the list of
interesting things known about pictures rather than making meaningful
contributions to the further development of a broad and generalxznble
conception of tﬁe instructional potential of pictures. Thus, instead of
limiting functions to a spacific form of instruction, avery attempt was
made to include in Table 1 those functions which are not only unique in
terms of the instructional process they reprcsent, but also broad enough
to exemplify basic instrnttional functions which are applicable to a
"variety of instructional contexts. Emphasizing a specific agpect of a
presentation, for exnmpla! is an instructional requirement that occurs
in instruction having different outcomes (e.g., information acquisitiou,
application, attitude change) as well as forms (e.g., lecture, discus-
sion; independent study).

Soveral'of the major limitations of previous approaones to pictorial
functions are satisfied by the approacn being suggest&d. Much of the
uncertainty and confusion related to excessively broad categories of
functions are reduced by haQing each potential function represent a /f\d
smaller, more distinct instructional role.. At the same time, by iden-
tifying the functions in terms of genetic instructional behaviors and
techniques, they are broad enough to be applicable to a Qide variety of
instructional oontexts. Omitted from considetntlon as picture functions
are general statements such as increasing tomnrehension or retention,
which are more representative of the overall outcomes to‘be achieved hy
a picture rather than specific and precise instructionnl role to be
served by that picture. The activation aud supplantation of cognitive

processes, two important concepts related to the potential of pictures

-
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to affect internal cognitive behaviors, are missi»g froh.th& list of
potential pictorial functioans (Table 1) for similar reasons. Both
supplantation and nctivagion‘represent a final outcome to be reucﬁed
after ¢ picture functions in a spé%ific manner. In other words, more
basic instructional funétions, such as modelling a precess, are used to

achieve the effect of supplanting or activating cognitive processes.

.The distinction between basic instructional functions served by pictures

and those outcomes to be achieved by selecting and manipulating the
functions, asg well as demonstrating the instructional relevance of this
approach, is gnderscored by the following example..

In studying how the energy crisis influenced our modes of transpor=
tation, a visual containing.side-bymside representation of a 1962 and a
1982 automobile may be incorporated into the lesson. At one level, the
picture may be used to help students acquire information by ;llowing
them to make conérete and specific comparisons of various aspects of the
automobiles. However, this same picture, either as part of this lesson
or in another lesson, may also bé used to help students develop their
skills in making vie 'l and/or nonvisual comparisons. Similarly, the
same picture can be used to influence student attitudes towards the life
styles represented in the pictuve. In'éthpr words, the ability of
pictures to encourﬁge comparisons affected thréé typgs;of instructional
ouccomes:i information acquisition, cognitive skills development, and

attitude development.

Applying Functions to Research
Understanding and identifying the potential instructional functions
that may be served by pictures, while necessary components of an approach

to increase the utility picture research, are not sufficient Lo reach
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the goal. The emph351s on generic instruction<! functions could suggest
the p0551b111ty of a closer ralationship between the use of plctures and
other instructiomal forms and techniques than normally envisioned by
instructional technologists.

Integrating Pictorial and Nonpictorial Techniques

Traditionally pictures have been viewed as a unique form of commun-
ication, one that shares 1£ttle with other forms of communication or
instruction. As a result, pictorial research has become isolated from
the 1afger body of instructionalvresearch,.while research into instruc-
tional ptocesses has similarly paid little attention to information
generated by picture-based research. It is almost as if a line which
may not be crossed has been drawn in the sand. Yet, such a position is
seemingly in oﬁposi;ion to the scientific approach in general and, more
specifically, to one of instructional technology's most basic tenets
which implies that a medium (e.g., pictures) or techniéue is effective
because it fulfills a basic communicative or instructional requirement
rather than as a consequence of any inherent "magic." If this prémise
is indeed accurate, it would be n;ive to assume that in all cases there
is only onme way' to meet any specific imstructional requirement. The
poten“ial for several different hediums to fulfill selected instruc-
tional requirements is supported by both older conceptions of the media
selection process (e.g., Briggs, 1970) as we i1l as newer conceptions
(e.g.. Heidt, 1980).

The implicationsrof this for research on the instructional functioné
served by pgctures are considerable. Most important would be the need
to/d;velop,;elationships betw=en pictures énd otheriforms of instruction.

These connections could be facilitated by examining the instructional
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functions served by pictures and comparing the results with research on
nonpictorial strategies and techniques serving similar functions.
Examining differences between verbal and nonvecbal advance 6rgadizera or
between the way pictures and vocal inflection direct attention are just

two instances of comparing functionally equivalent instructional approach-

" es. Such comparisons would do more than gimply highlight similarities,

but would also suggest differences between the’vuriouu.forms; éhus
expanding the data base from which instructional decisions are mude; It
should be pointed out that this approach would not ¢aly place visuals in
their proper instructional context, but would also lead to a better
understanding on the conditions undef which éicture, and only pictures,

are most effective. Any generalizations--whether related to plctures

only, nonpictures, or both--based on how pictures and nonpictures function

-in instructional settings would be more powerful and more useful than

those generalizations based on a narrower perspective which isolate
research on pictures from ra2search on nonbictures.v

While not in excessive quantity, Some instances can be found where
pictures were examined to determine whether they could serve functions
usually associated with nonpictorial forms of instruction. Brody and
Legenza (1980) suggested that pictures may serve a review function
sunilar to the general review function served by juestions that are
placed after reading passages (Rickards, 1979). Even though Jdvﬁnce
organizers are usually operutioﬁnlized in verbal symbols, Hartley and
Davies (1976) reported that pictures could also serve this function.
Although these and similar studies were not nlw#&s primarily concerned
with comparing instructional techniques that are seemingly diftferent but

functionally equivalent, their importance Llies in the fact that they
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5

attempted to place picture functicns in a broader instructiomal context
by determining if pictures can serve functions that are similar to those
served by nonpictures.

.

Qpplicabiiity to Basic and Applied Research

The function-based approach .to pictorial research bging suggested
could also help reduce the magnitude of one ;f the major concerns raiéed
about the current products of.research: the lack of relevance for
bractitioners. By acting as a .core around which various forms and
approaches to picture research revolve, the relevance and generability
of picture research can bé increased. As indicated previously, the
utility of picture research suffers from the numersus and varied concerns
of researchers and the apparent inability of one research issue to speak
to the concerns of other issues. Dwyer (1978) has indicated that the
diversity of interests and the lack of common terminology restricts not
only tbe generalizabilty of picture research, but research in other
media as well.' In a sense, it is reminiscent of the difficulties en-
countered by ignoring the possibilities of n§npi¢torial research dis-

cussed above--narrow viewpoints and peripectives are unlikely to produce

- results which can be transferred to other forms of research and practice.

Thus, the gap between research and practice remains wide.

However, instructionzl functions servgd by pictures is a versatile
construct which has the potential to be the common denominator needéd to
help bridge the ubiquitous gap between Feseurch and practice. Whether
as a central element of a study or as a point to be made regarding the
importance of the study, pictorial functions can be applicable to basic
research concerned with issues such as how pictorial information is
processed, how pictures affect cognitive and perceptual processes and

112 | 19 .
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skills, and theory development and construction. At the same time,
pictorial functions can be incorporated into applied research which is
more concerned w1th discovering which 1nstructiona1 techniques work and
under what conditions they are most effective, rather than why the
technique works. Similar constructs used by both applied and basic
research can only improve the util?ty and generalizability of both forms
of pictorial research. By using similar constructs, the products of
basic research will be‘more easily understood and used by those con-
cerned with practice, while the knowledge gained through practice and
applied research can be placed in a cqptext that can influence more
basic research (Figure 1). Without a°comﬁon language or comstructs,
communication between the many forms of picture research will continue

to be sparse.

Place Figure 1 about here

Picture Functions and the Instructional Environment

A maJor‘concern of research on picture functions must be the 1den-
tification of those conditions which will allow a p1cture to function in
the manner intended. That is, it is necessary to determine how picture
fanctioné are affected and ‘influenced by the many elements which make up
the instructional environment. One needs only to examine how even the
simplest of messages are often misinterpreted to appreciate the complex-
ities involved with ensuring that a picture functions ia—a manner con-

gruent with the intentions of the designer. Merely indicating that a

picture is to function as a way of presenting new information or as an

advance organizer does not necessarily mean that ‘the picture will actual-

ly function in such a way.

L7
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An understanding of how p&tential picture functions are infiuenced
by the instructional environment must be based on a conception which
asserts that pictures function as part of a complex, dynmamic system. As
such, they both affeét other elements within the 'system as well as being
affected by other elements. Thus, the effectiveness of a picture is not
only dependent upon its potential functionél role, its content, and its
ph&sicai and perceptual chafacteristics, bﬁt is also dependent on its
relationship with both the elements which make up the larger system and
with the system itself. |

.When two images are placed side-by-side, sophisticated learmers may
make comparisons without any help from tﬁe teacher, while less sophisti-
cated learners may need to be instructed to make the comparison. Thus,v
while the picture's function is to make coﬁpéri§pns, its success may
depend on both the type of learner and teacher behaviors.  Similarly,
strategic elements suéﬂ as time available‘to the le;rne; and pacing may
have fensiderable influencg on how well a piﬁture serves its intended
funcfion. If the time a picture can be viewed by the learner is limited,
then a ﬁicture designed £o direct attention to a specific feature of the
lesson ;onteﬂt or to.ciarify a complex idea may not be able to completely
fulfill its designated role.

The manner in which a lesson is structured would also seem to have
the potential to'atfect how well a picture functions. Failing to inform
a learner when to look at a pic;ure in a text may result in some students
either‘ignoring the pictﬁre completely or looking at the picture at an
instructionaliy inappropriate time, thus diminishing the likelihood of
the picture serving its intended funciion. It also seemSZIikely that a

picture placed within a lesson that is structured and sequenced in a
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logical, orderly manneg‘may function differently than the same picpuré
igcorporéted into a lesson that is sequenced in a more abstract mahner.

Theﬁe‘are mefely a few of the maﬁy ways in which the way a picture
functions is nét only dependent upon the characteristics of the picture
itself, but also upon the many other components of the instfuctionél
system within which ;he picture operates. *Othe; components which are
likely to6 have some bearing on how a picture functions include, but are
not limited to, the types ofllea:ning outcomes, student attitu&es towards
the content, previous expgrience with theAlessop content, complexity of
content, and teacher behavior.

While the relationships between a picture and the broader instruc-
tional énvironment is undoubtedly complex, a thorough understanding of
these relatioﬁships is necessary for the development of a'clear, and
usefﬁl, conception of the instructional potential of pictures. The
magnitude of this problem can be reduced somewhat by examining it in the

comprehensive manner suggestad previoﬁsly. That is, rather than viewing Ac

the problem solely in terms of the instructional uses of pictures, it is
possible to begiﬁ to.understand some of the'cémplex relationships, as
well-as to decrease thé’likelihood of conducting unnecessary research,
by examining relevant research which includes both pictorial and noﬁ-

pictorial techniques and strategies:

Functions and Physical Attributes

Although using nonpicﬁorial research to improve the efficiency of
pictorial research is valuable, it does not suggest that relevant
. ! .
pictorial reseach be ignoied. Thus, in addi%ion te developing an under-
standing of how picture functions are afchtéd by the components of the
instructional system within which it operateé, research is also required

o o | 115 125
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to explore the relationships between picture functions and other picﬁorial
elements.. Most important is the need to determine how-the ability of a
picture to function in the desired manner is influenced by combinations
of various physical and perceptualieiements. While at first the differ-
ential effects of these elementé seem intuitively obvibus, it remains
for éﬁpirical research to substantiate the nature and extent of the
relationship between picture functions and pictorial design elements.
This will not be easily or quickly achieved, for the questions which
must be answered are numerous and complex. The manifold problems can
best be exemplified by examining,a:single instructional situation where
it has been determined that a picture is required ts serve as an advance

organizer. To help the picture function appropriately, decisions must

be made on numerous pictorial elements including use of color, degree of

pictorial complexity, degree of realism, number of noncriterial elements

within the picture, use of 1ong-shofs or close-ups, etc. Although many

- of these elements have been the subject of research for years (Fleming &

Levie, 1978), they have almost always been examined in terms of how much
they assisted in the acquisition and-retentioﬁ of information, with
little attention paid to how they helped the picture perform its intended
function. As previously indicated, such an approach does little to aid
in the deQelopment of a clear and useful conception of the instructional
potenti;l of pictures. On the other hand, in the function-based approach
being suégég%ed these pictorial elements‘are evaluated in termé of how
well they help a picture serve a specific instructional function and how
that  the same function can be used to achieve-a wide variety of learning
outcomes. Here too,‘it must be pointed out, the influence of nonpic-
toriai system components must be considered.
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Summary and Conclusions

The major purpose of the function-based approach to picture re-
search described in this papér is to help make research more relevant

and useful .0 teachers, media specialists, instructional designers, and

~other practitioners. In spite of considerable research on various

aspects of pictures and their instructional uses, a clear conception of
the instructional potential 6f pictures is missing. As a result,-prac-
titioners who deal directly with the instfﬁctional process are limited
in ﬁheir ability to use pictures most effectively and efficiently.
~Among the major elements of a function-baéea approach to pictorial
research are the following: o
1. Research must pay greater attention to the instructional'rple or
function served by pictures. .A determination of poﬁential instruc-
tional functions served by pic;ureg is basic to a clear understanding
of the instructional role of pictures.
2.  Potential functions must be déscribed in terms of their contribu=
tion to inmstructional processes and procedu:esf
3. Functions must be applicable to a wide wvariety of learning objec-
tives, strategies, and settings. |
4, Instructional-function-is a versatile construct that can be appli-
cable to boﬁh basic and apﬁlied pictorial research.
5. Compafing how pictures and nonpictures can serve similar functions
can lead to more powerful generalizations regarding the instruc-

tional role of pictures.

6. Research on instructional functions served by pictures, should

examine how the instructional environment influences the ability of

a picture to serve its intended function.
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7. Relationships between instructional functions and various pictorial
elemenﬁs musﬁ be explored. How combinatisns of various elemengs
affect the ability of a picture to function in a prescribed manner 
is of primary concern. ‘ e
While the neé& to increase the utility cf picture research is
clear, instructional teehnologists cannot expect researchers in other
fields (e.g., psychology, mass communicatioqs) to find solutions to
instructional problems. Rather; it is incumbent upon research generated
by instructional technologists to prgvide the empirical evidence that
can increase the abili;y of pictures to positiveiy affect instruction.
This is not to minimize tH; need for basic researCh; such research has a
vital role to play in the development of a science of instruction.
However, the>appea1 for increased utility suggests the need to consider
placing basic research in a context which is more comprehensible to the
‘practitioner. To the extent thatvthe results of research are ignored by
those most directlY involvéd with the instructional_prbcess, the promise

and potential of instructional technology will remain unfulfilled.

/
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Table 1

Representative Instructional Functions Served by Pictures

present. new information chang% of paée
concretize abstract information . - isolate.
recail previous learning o simpiify
compare _ : organize
émpha;ize point ' | repeat
prbvide'examples- . summarize
motivate - , | » gain attention
- clarify ' direction attention
cont;ol learner behaviors | | motivate
common referent . v novel ;timulus;
model cognitive process | ' providenanalogy
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Figure Caption
. Figure 1. Use of imstructional functions can increase the utility of

pictorial research.
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INTRODUCTION

The present study represents a pilot research project investigat--

. ing the psychologicel'construct of encoding specificity.' This pilot

study was conducted durind Spring Term 1982 at Ohio State University.
The pilot study yielded partial support for the eneoding specificiti
construct. However, the pilot study indicated that corfections in the
design were needed. A follow-up study was conducted at The Pennsyl-

vania State Un1ver51ty, Fall Term 1982, which included a corrected- ex-
&

'—ﬁ-z

perimental design. Thls follow -up study involved 300 SubJeCLS. Data

is currently being analyzed from the follow- -up study.

The follow1ng review considers the results and 1mpllcat10ns of

the pilot study.

Rationale and Problem

The encoding spe01f1e1ty hypothe51s, developed by Tulv1ng and
Thomson (1971) states that certain cues ‘are encoded durlng learnlng,
and that if these cues are available in the testing situation, recall
can be factlitated. The encoding specificity hypothesis follows the

now classic work by'Tulving and Pearlstone on the availability versus

~accessibility of information in the cognitive structure (1966). What

Tulving and Pearlstone .concluded was that information can be available

in the cognltlve structure, but may not be 1mmed1ately acce551ble,

w1thout the approprlate cue to spark recall or acceSSIblllty. ~It does

, 13y
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not také augreaybaeal of reflection to note that what Tulving and
Pearlstone are ‘describing is the very common psychological phenomena
known as "Tip-of—thé-Tongue" phenémena (Brown and McNeil, 1966). In
othef:words, the human learner is capable of storing a large amouﬁt of
informgtion but if the appropriate retrieval cue is missing, the idea
isvtemporarily lost. More recent research on the encoq1ng specificity
hypbthésis confirms these original conclusions. Eysneck (1979);inves-
tigated the relationship betwen the encoding and decoding of informa-
tion. ‘He concluded that memory can be significantly effected by

changes in cues from the learning situation and testing situation.

While the majority of the research work with encoding specifiéity
is quite comclusive in support of the hypothesis, there has not been a
significanfu,mount of research done in this area using typical aca;
demic. learning \mpaterials and testing materials. If one reviews the
above cited work, the learning tréatment and testing situat}ons‘used
to evaluate cueing (encoding specificity) effects, are quite removed
from typical cléssrooﬁ ingtructional.presentations and testing meth-
6ds. Except for the Dwyer, DeMelo and Szabo study (1982), little
appliéd research has been done 15 this area to address the interests
; of professionals invélved with making decisions on improving instruc-
tion and testinguconditions for classroom learning. Like much of the

psychological research, the cohclusions; while valuable; are difficult

to apply because they are too far removed from the typical classroom

environment. The cdrrent study attempted to address this problem by




‘further investigating the encoding specificity hypothesis using a typ-

!
1

ical academic instructional presentation and testing conditions.

Experimental Design

The design of this study implied a 2 X 2 x 3 Lindquist type II
experimental design. There were three variables invéstigated, two
. . . \

between-subjects, and one within-subjects.

The first between-subjects variable was type of instruction.
There were two levels of the instructional variable:

(1) Visualized Mediated Instruction (VISU)-
(2) "Verbalized Mediated Instruction (VERB). -

The content of the initructional programs represented é typical aca-
demic learning situation. The content was about the pgrts and opera-
tion of the human heart adapted from the Dwyer heart ﬁéterialé (Dwyer,
1967). 'The’instructional programs were slide[tape‘presentations last- -
ing 22 minutes. The audio. tape was identical in bothjprograms so both
groups received the same amount of to—be—learnéd infogmation. The
difference between the VISU and VERB groups was in th% slide portion
|

of the presentation. Both groups saw the same humberJof slides in’ the
same order. The VISU g;oup saw a coloflillustration ;lidé set with a

verbal label identifying the relevant heart part on eéch slide. The

VERB group saw a set of verbal label slides which consisted of a ver-

.bal label that named the heart part described in the gudio portion of

129




the instructional presentation. The VERB group had only verbally

mediated instruction (i.e., word slide plus»audio’tape,instrucfion).

The second between-subjects variable Qas the type of cueing mea-
sure during testing. This variable serves as the key to the encdding
specificity issue in this study. There were three levelg of the cue-
iné variable:
(1) Free Recall Measure

(2) Visually Cued-Recall Measure
(3) Verbally Cued-Recall Measure.

All three measures had 21 possible correct answers. The free re-
call measure required the subject to list the 19 parts of the héart
and the two heart phase names fromlmemory. The visually cued-recall
measure required the subject to write down the correct ﬁart naﬁe when
he saw that part identified by an arrow on an illustrgtion slidé. To
éccomplish this, subjects saw the illustration slides of the heart

with the verbal labels removed. Each slide had an arrow however

pointing to the part in question.’ The slides Lsed were identical to
the VISU/color illustratioh slide set used during learning except‘of
coﬁrse the labels (part names/phase names) were removed. The verbal
cued-recall measure consistéd of & list of 36 physiology names, in-
cluding some "medical-nonsense” names. The 19 heart-part names and
tﬁo phase names were embedded in this listing. The subject had to

circle the correct heart part and heart phase names.

l q tJ

i30




The within-subjects variable was delay of testlng of one week.

The same measures were used for the w1th1n -subjects variable.

Experimental Design

©

Free Visually Verbally
Recall Cged—Recall Cued-Recall

Visualized
Instruction

Immediate _

Testing Verbalized

Instruction
Visualized
Instruction

Delayed I

Testing Verbalized
-Instruction

Results

Eleven subJects were dropped from the subject pool of 63 because

of 51gn1flcant prlor knowledge of heart physiology.

Data analy51s was

done on 52 subjects, using an unequal n's analysis.of variance,

Lindquist II des

ign. The following data resulted:

Mean Squares

Source Df f-Ratio Probability
Between Subjects : '
VISU/VERB Instruction(A) 192.271 1 8.725" .005
Cueing Type (B) 786.990 2 35.713 .001
(A) x (B) . 100.478 2 4,560 .01
Error 22.036 40 eeeeea-
Within Subjects ~ ~~ ~ ~ T T T T T T T T T T T oo e ———
Time (C)” ~ — 37.837 1T 11.,40 .001
(A) x (C) .272 1 ©.084 .8
(B) x (C) 5.365 2 1.650 .21
(A) x (B) x (C) 1.817 2 .559 .58
Error . 3.251 e
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The *nstrucfional variable of visualized versus verbalized
instruction yielded significan{ results (F, (1,40)df=8.725,_é =
,005).‘ This result indicated that the visualized instrﬁctional heart
program (X,VISU = 14.09) was significantly.better for learning overall
than tﬁe verbalized program (X,VERB = 11.20). This result fits past

findings comparing visual and verbal instruction (Dwyer, 1978).

However, the crux of the study is the type of retrieval cueing
that'the three cueing méasqres provided. Each cueing condition - free
recall, visual cues, verbal cues - varies iQ terms of its relationship
;to visualized or verbalized instruction, regarding encoding
specificity. Analysis of the between-subjects variable of cueing type
-yielded significant results (F, (2,40)df=35.713, p = ;001). Using a
Tukey test, set a alpha = .01, indicated that the verbally cued-
recall measure (X = 18.79) was Significantl} more. effective in
facilitating recall than both the visually cued—fecall measure (X =
9.03) and the free recall measure (X = 10.85). The free recall and
visually cued-recall measure did not differ significantly. This
result is surprising at first glance, however, upon further analysis,

it becomes more logical. The visually cued-recall measure and the

free recall measure repreSent true recall testing conditions.

However, the verbally cued measure is a recognition megure rather than
2

4 true recall measure. Note that for the verbally cued measure,

subjects were required-to recognize the correct item from a list.

They were not required to access the item from memory. Thus what was




actu§lly occurring here was reéoghition memory, not recall memory.
Recognition memory is.usually more accurate and less‘dif%icult than a
recall type 6f memory. While this represents a basic.flaw in the
design of the pilot study, this flaw has béen corrected in the
follow-up study. In the follow-up study,lthe verbally cued-recall
condition is a true recall conditioﬁ. In the follow-up, the subject
is presented a set o% cueing slides dufing testing. Eachrslide |
contain§ thq first three letters of the relevant heaft part namé
(i.e., Epicafdium = EPI, Enddcardium = END, Tricuspid.z TRI, etc.).
The subject is then required to recall the correct éaft name that -
.relates to the yerbal.cue presented. In this caée, the subject is

involved with recail memory rather than recognition.

/

Further anaylsis yielded a significant interaction between
instruction type and cueing type, yielding partial suppoft for
encoding specificity effects. The significant first order interaction

. (F, (2,40)df=4.56, p = .01), resulted in the following pattern of

means:
Free Visually Verbally
Recall Cued-Recall Cued-Recall
Visualized 12.06 12.31 - 18.43
Instruction ' _
Verbalized 9.69 5.75 19.14
Instruction ' )
14,
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‘This pattern of means revealed the following disordinal interaction:

k4

20 ' ~_ Verbal-Cue

18
16
14
12

10 ,
Free Recall

Visual-Cue

' . 1 . : \

v | J .
Visualized Verbalized » )
Instruction Instruction

_ A Tukey test set at alpha = .01 finds. the §ource of the interaction to ‘ //
be with the visually cue&—recall measﬁref Subjects receiving , ] v
visualized instruction did significantly better with visuai cues (X’%
12.31) than subjects receiving verbalized instruction (X = 5.75).

Sub jects . receiving Verbalized instruction had their performance quite R

: negatively effected-by-thevisual cues in the vizcally-cued recall

testing condition.

Q S 13(1 . *




Conclusion

These results find partial supbort for encoding specificity and
indicate that there is a signifigan; relationship bétween mode of in-
struction and mode of testing, in terms of cues provided the learner
during testing. In an applied sense, the learner's performance can be
significantly effected if cues provided during the instructional pre-

sentation differ, or are similar to, cues provided during testing.

With the correction in the design of changing the recognition

‘condition to a true verbal recall condition, it is likely that a simi-

lar'interaction will occur between verbally cued recall and mode of

instruction. However, the Follbw-up study data analysis is not yet

completed.

It is clear from this partial support of encoding specificity

that if visualized instruction is used, a visual component should be

included in the testing condition. This visual component should be

designéd to provide relevant cues to the learner during testing.

Relevant cues would be defined as those cues that are critical in de-

fining t..e concept or fact being tested.

- - >

However, what these results clearly indicate is that if instruc-

tion is completely verbal, requiring the learner to transfer this in-

‘struction to a visual testing condition is not appropriate! Unfor-

tunately, in classroom learning, and‘especially in industrial

14,
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training, this is often the case. . Instruction may be a lecture with

some text reading but the learner may be evaluated when performing a

'psycho—hotor skill, or in the case of industry, operating a complex

machine. In such an educational or training situatidn, it is likely
that the learner will take an iﬁo;dinqte amount of time to become com-
petent with the skill.or operation,‘aﬁ%iin many cases fail. = This
could account for the difficulty new émployees in industry have when
attempting td leérn the correct operation of machin?ry, or other

psycho—motor tasks; required to perform a skilled job.

\ | 14
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Abstract

The present study investigated the relative effects of a visual

advance organizer and a verbal advance organizer when learning from

visualized instruction. Learning performance was measured on two

léarning tasks, a spatial
style of field-dependents
study. Results indicated
advance organizer for the

learning task, the visual

verbal advance organizer and the control. The field—independené's

task and a coﬁq@ptjleafning task. - The cognitive
and field-independents was exaﬁined in'this
that no difference occurrégrﬁetwéen type Af
concept learning task. -Howeyer, on the spatial

advance organizer was superidr to both the

~

‘ ~

performance was slightly better than the field-dependent's on both

learning tasks, however,

no interactions occurred with type of advance

organizer, ‘The results of this study imply that for psychomotor tasks

in which labels or names and locations must be learned, visual advance

organizers will tend to facilitate learning performance and are more

effective than traditional verbal advance organizers.
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Rationale and Problem

The present study investigates further the instructional strategy
of advance'organizérs._ﬂThe notion of advance organizers was originally
researched by Ausubel (1960). The theoretical basis for Ausubel's

advance organizer instructional strategy can be found in his theory on

‘meaningful verbal learning (Ausubel,ﬁ1977);' In essence, Ausubel refers

‘to meaningful learning as having two components: psychological meaning

and logical meaning. Psychological meaning refers to the idicsyncratic
meaning that the individual abstracts from information. Logical meaning
refers to the true.meaning in fhe instructionalAinforﬁation. For
meaningful leafning to occur, psychologidal meaning must be the same as
logical meaniﬁg. lThe objective of the advance organizer instrucéional

strategy then is to facilitate the match between logical meaning and

.psychological meaning. This can be accomplished when the advance

organizer proviaes thé learner with a cognitive framework for attaching
new to-be-learned information to during learning. Additionally, the
advance organizér will tend to stimulate préviously stored relevant
information in the cognitive structure which also facilitates information
processing. Once this appropriate mental set haé Been established by
the advance organiier, there exisfs a greater probability fhat meaningful
learniﬁg will occur in contrast to the rote learning of isolated facts.
The general operational function of the advance organizer then
is to'p;epare the learner psychologically For information tb—be~acquired
from ;he instructional sequence. waever, there has been some question
in the litefature on whether thehgdvance organizer faﬁilipates the
efccding stage of information processing or the retrieval stage (Mayer, 1979).




Two theories have been developed to.address the encdding stage vs. the
retrieval stage question (Mayer, 1975): assimilatien encoding theory
- (AET) and aesimilation retrieval theory (ART). AET states that the
1inf1uence of the.advance orgaﬁizer on learning new material is to improve
the encoding stage of information processing, while ART states thet the
édvance organizer.facilitates the retrieval stage bf informatioﬁ pro-
Fessing. AET is tested by providing the learner with the advanee

‘organizer prior to receiving the instructional presentation. ART is

i
+

f tested by providing the learner with the advance organizer after receiving
{ the instructional eequence but prior to testing.  Studies evaluating
i these.two reseerch paradigms have indicated results favoring suﬁport
}J of the AET (Lesh, 1976; Mayer and Bromage, 1979; Mayer, 1976) These
{ conclusions would imply that the advance organizer facilitates the
| assimilation of information and that its locus of effect pn'lpformation
proceséing is at the encoding stage.

Ausubel (1968) has considered a‘variety of advance organizer types
such as hierarchical orgapizers, expository organizers, historical

organizers, and comparative organizers. These advance organizers are

actually instructional strategies built into the instructional presenta-

tién. The advaﬁce organizerAtype ﬁsed ih the present study is the
comperative organizer. When using the comparative advance organizer,
the learner is given information prior to the instructional presentation
that is analogoes to material that must be learned and at the learmer's
present ievel of comprehension (DiVesta, 1976). The comparative
organizer then has a direct relationship to the information the learner
Sy l
must later acquire but yet it has two distinct differences. Fitst, the

comparative organizer is inclusive in nature and is thegefore npt as

o 142
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3
detailed as the instructioﬁal information the learner ﬁust later acquire.
Secondly, the prganizer~is at the'learner‘s level of éonéreteness ork
understanding and therefore does not represent totally unique information.
LOQKi?g at these‘two‘points,‘one can see how the comﬁarativelorganize:

.

would be capEBTe\Qi\Eroviding the learner with the two operational elements’
AN LT

N ~—
N

of an advance organizer: Eiyfaﬂeaggipive framework, (2) stimulation of
relevant past memory.in the cognitive structure.
Traditional advance\organizer studies have investigated verbal

~.

advance organizers and theirxéffgcts on learning verbal or mathematical
~

information (Wei?berg, 1970; Kahle\énd\Rastovac, 1976; Jomes, 1977).
The present study attempts to move in a\a}ffgrent direction and investi-
gates the effectiveness of a visual advance ogééni;gr when the lea;ner
must learn from visuél instructional materials. Additibngily, trédirlonai
;dvancg organizer studies have considered a number of possiBié inter-
acting variables such as task difficulty, instructional sequence, légéon\\
ofganization, and post-organizers (Shumacher, Liebert, Fass, 1975;
Grotelueshen and Sjogren, 1968; Ausubel and Fitzgeraid, 1962; West and )
Fensham, 1976). However, few past research effofts have considered
innate cognitive variables (i.e., cognitive styles) and their possible
interacting effects with advance organizer instructional strategies.

The present study examined the innate cognitive variable of field-
dependents and field-independents énd this variable's influence on the
use of a visual comparative advance organizer. It is likely that a
visual advance organizer would facilitate the learning of field-dependents
whose_information processing is characterized as globgl, non-analytical,

difficulty in abstracting relevant from irrelevant information (Witkin,

H. A., 1973). The visual advance organizer would provide the field-

-
j.(),j
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dependeﬁt 1earhér with a cognitive framework to relate new information
to. Suc; a cognitive framework would probably provide the field-
dependent learner with cues tO'help him identify relévant information
from rhe instruc;ional presentation. This "pre-cueing" effect could

facilitate the field-dependent's information processing by allowing him

to more effectively separate relevant from irrelevant information.

Experimental Design and Procedures

The study implies a 2 x 2 x 3 Lindquist tyﬁe—II.analysis of variance
having two between-subjects variables and one within-subjects variable.

An instructional.prog;am was used to evaluate the effectiveness
of the comparative ad§ance organizef. The program Qas a 2 x 2 slide
tape presentation about the parts of the human heart and its ﬁhages;

The program consisted of 39, 2 x 2 slides and a 22-minute synchronized

narration. Heart drawings on the slides were detailed color ‘illustra-

tions wifh a part-name label. The heart program was adapted from Dwyer
.(1967);

The first between-subjects variable was the cognitive strategy
variable of field—dependents—independents. There were tﬁo levels of.
this variable; the”first level was field independenté (FI), the second,
field dependents (FD). To determine relative FI/FD,Su£jects took the
Thurston's Closure Measure one week before participating in the experi-
ment.

The second between—~subjects variable was type of comparative advance
organizer. There were three levels of this variable:

Level I: Advance Organizer-Visual

Subjects in tnis condition were told briefly about the use of

advance organizers. They were then told that the visual advance
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organizer 2 x 2 black and white slides they will see had an analogous
relationship to the heart instructional lesson. They then had
15 minutes to preview the advance organizer. The visual advance it
organizer consisted of iS, 2 x 2 slides showiné the parts of a
water filter pump and 1 slide showing the parts intaét making up
a completed pump'system (see Figure 1). The pump 9ysteﬁ slide
and 15 pump part slides had a direct analogous relationship to -
the parts of the heart in the %eart instructional lesson. Each
of the 15 pump part slides.contained a label (e.g., name) for that:

particular paft.

‘Level II: Advance Organizer-Verbal

Subjects were given the same information regarding advance organizers

as Level I. They were then told that the advance orgahizer verbal

labels that would be read to them had an analogous relationship

to the heart instructional lesson. They then had lS.minutes to
preview the advance organizer. The verbal advance organizer
consisted of the 15 part names from the water filter system visual
slides in Level I. The lSIpump part ﬁames Qere read aloud slowly
several times by the expe;imenter. They fhen saw a diagram of the
part names put together to form the complete pump system (see

Figure 2).

The Level II group received the same type of advance organizer
information as Level I but in a verbal form instead of a visual

form.
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Control

To avoid contaminating effects due to the demand chafacteristic
of groups working with the experimentér (e.g., Hawthorn Effect),
the qontrol_groﬁp saw the visual slide set once. ?hey were told
that they were to evaluate the media qualify of each slide. A
discussion.was then conducted for 15 ﬁinutes by the>experimenter

on the media quality of the slide set.

The within group variable was time of testing. There were three
levels for the time variable: Immediate, One-week delay, Two-week delay.
- The dependent measures represented two separate learning tasks.

The first was a simple concept leérnipg measure, the second a spatial
learning measure. The‘concept learning measure contained 20 multiple
choice questions on the instructional content from the slide tape
program. The spatial meaéure evaluated the subjects' abiliiy to remember
the names éf the heart parts gnd their correct locatiom.

The subject pool consisted’of 924undergraduate and graduate students
enrolled in the College of Education at the Ohio State University.
Subjects received fpe'Thurston's Closure Measure to detefmine their
relative field—aependents-independents{  From tﬁis subject pool, 78

. ‘ s »
subjects were select~d to participate that clearly had ED/FI charac-
teristics. There were 39 FD subjects and‘39 FI subjecté. From the
original subject pool 14 subjects were eliminated because their scores

on the Thurston's were not distinctly FD or FI but borderline.

.

The FD and FI groups were randomly assigned to advance organizer

level. There were 13 subjects in each of the three advance organizer

Sl

levels for the FDs and 13 subjects in each of the three advance organizer

levels for the Fls.

16
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Subjects were given their advance organizer training by the experi-

N

T -,
menter’ig;iS—minute sessions. There were 3 separate l5-minute sessions
!

fér advance organizer training;- FDs and FIs were combined for training,

having 26 subjects in each’of the three advance organizer sessions.
After all subj8ct§ received their ad;ance organizer, during tﬁe

next hour they viewed an instructional slide tape program on the parts

and operations of the human heart. All 78 subjects saw the slide tape

program on the heart at the same time. Immediately after the heart

Anstructional slide tape program was presented, subjects were given

the two dependent measures. One week later and two weeks later, the
AN

subjects were given the same two dependent measures. Attrition did

not present a problem in this study since all the subjects were enrolled
in a course and participation in a research study repfesented a required

course activity.

Results and Discussion ' "

Two separate data analyses were conducted. Analysis~I considered

the results of the concept learning task. The concept learning task

-evaluated the learner's ability to respond to conjunctive concept items
P 3 (

W

about information in the slide tape program. The concept learniﬁg task
contained 20 multiple choice items. The results of the concept learning

task are presented in Table 1.

The field—dependent (FD)'vs. field-independent (E;) variable

approached significance (F (1,72) = 2.409, p = .12), indicating a




a

Between Subjects Mean Squares’. Df f-Ratio Pfobability
Field-Dependents- 101.350 1 2.409 .125
Independents (A)

Advance Organizer (B) 14.577 2 0.346 .708

(&) % (B) 10.722 2 .255 .7"76 “

Error 42.075 72 ———— ——

Within Subjects Mean Squares Df . f-Ratio ProBability

Time (d) 44.782 2 12.521 .000

(A) x (d) 1.029 2 . 288 .75

(B) x (d) 1.339%, 4 .375 .83

(4) x (B) x (d) .998 4 .279 .89 Vi
Error 3.577 144 - N -

Table 1, Analysis of Variance Table, Concept Learning Measure




&

5 ' ' 8
slightly better-overall scot% for FI, (X = 10.71) over FD, (i'? 9.39).
The‘advance organizer vériablé did not yield significént differences;
nor did the between groups interaction. The‘time Qariable yielded
significance (F (2,144) = 12.521, p = .001). AvTukey follow-up test
set at .01 alphé found the Immediate test zi = 10.92) to differ signifi- _ °
cantly from both the l-week delay (X = 9.68) and 2-week delay (X = 9.55).
Significant interactions failed to result with the within-group inter-
actions. ItAis likely that the advance organizer conditions failed to
have «n effect on concept learning since the majority of the items
on the concept learning measure directly related to the audio pgrtion
of the instrﬁctional prqgfam. The audio pfogram described the operation
of the ﬁeart (e,g.,.blood flow; valve operation) +n detail. The advance
orzanizer éonditions’tendea‘to relate more directly to learning heartxg
part names and their locations. '\

0

Analysis-I1 considered the results of fhe spatial learning task.

The results of the spatial learning task are presented in Table 2.

The spatial learning task required the learner totrecall the heart
part.name and iés correct location in the set of parts., The spatial
learning measure consisted of an 8 lel sheet with a black and white
illustration sketch of the heart and ifs parts. The learner had to
label each part éorrectly. ”Corréctly" was defined as the appropriate
part name in the appropriate locatioﬁ. There were 17 total points ‘on
the spatial measure. Results indicated that the FD vs. FI variable
approached significance (F (1,72) = 2.146,p = .15), indicating a

slight advantage fo. the FI (§'= 7.93) over FD (§"= 6.83). Significant




Lel

e s
Between Subjeéts Mean Squares f-Ratio Probability

Field-Dependents— 71.115 ‘ 2,146, .14
Independents (A) : > .

Advance Organizer (B)  217.568 : . .002
(4) x (B) - .782 2 .024 .977
Error 33.139 72 - . —_—
Within Subjects ' Mean Squares Df f-Ratio | Probability
Time (d) 41.799 2 18.463 000
(a) x (d) . 4.269 2 1.886 .155
(B) x (d) 3.806 - 4 1.681 .158
(A) x (B) x (d) 494 4 .218 .805 o
Error d 2.2637 144 ——eee —_—

Table 2, Analysis of Variance Tablé, Spatial Learning Measure

AN




p = .002). A Tukey test set at .01 alpha found the visual advance

- A N \

results occurred on the advance organizer va}iang (F (2,72) = 6.565,

4

organizer superior (X = 9.31) over the verbal advance organizer (X = 6.36)

and the control (§—= 6.48). The within group's variable of time wagl
also significant (F (2,144) = 18.463, p = .0001). A Tukey set at .0l
alpha indicates that the immediate test (§'= 8.21) yielded better scores
than the l-week delay (X = 7.14) and 2-week délay (i.= 6.48). In
general, the results of fhe spatial learnin~ task indicates a clear
advantage for subjects receiving a visual advance organizer over a

verbal advance organizer or control.

/

Conclusion

The results of this study imply fhat for spatial learning tasks
in which the learner is required to remember locations of parts and
names, viéual advance organizers are more pfoductively'useful than
verbal organizers or no organizers. This would be particularly true
for visualized instructional programs. This conclusionihas implications
for industrial skill training situations in which much of what is learned
is the spatial location of machine parts and thg parts' correct name
in an operational sequence.

It is likely.that visual advance organizers would facilitate
learning a variety of psychometer skills in which locations and specific
labels had to be acquired. The visual advance organizer tends tovpro—
vide the learner with an effective cogniti?e framework to relate new
information to during learning. Additionally, it is likely that the

inclusive visual advance organizer is able to stimulate relevant past

knowledge in the cognitive structure, making effective enctoding possible.
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INTRODUCTION

A variety of admission predictor measures are used in
the student selection procéss fgr dental hygiene programs.

A majdr test used by theée programé is the Déntal Hygiene
Aptitude Test (DHAT). Developed in 1956. the'DHAT has been
subsequently revised and administered under the aegis of the
American Dentél Hygienists' Association (ADHA). However, as
a part of cost saving measures, the ADHA has decided to |
discontinue admlnlstratlon of this test beglnnlng in 1983.
Thus, the need exists for 1dent1fy1ng additional measures of
potential success in dental hygiene programs.”

Two tests have been selected for study as potentiél pre-
dictors. The present study is an attempt to determine whether
measures of perceptual-cognitive style correiate with the !
DHAT andvother typifal predictive measures used in‘the dental
hygiene admissions process.. The two measurés used in the
study are the Group Embedded Figures Test (GEFT)vand the Mirror
Tracing Test (MTT). The GEFT is a recognized performance test .
which measures tendency toward a cognltlve -style of field
dependence—lndependence. Field dependence—lndependence is a
measure of an individuai's cognitive style or the manner in
which an individual perceives_a'parf of a field as discfete
from the surrounding field. Field dependent individuais' per-
ceptions ;re stronglf dqminated by the prevailing field and
ﬁhey are less able to distinguish parts within a complex pat-

tern; thus the tendency to percelve a field in a more global

fashion. In contrast, field 1ndependent 1nd1v1duals have the
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‘.tendency to pérceive a perceptual field more analytically.
experiencing items as diScrete from the surrounding field and
being able to o&ercome embeddednéss (Witkin et al, 1977;
Ausburh and Ausburn, 1978; Witkin, 1981).

A second, lesser known measure;:which is investigated
in this study is the Mirror Tracing Test (MTT). According to
Suddiék et al (1982), this test meésureé perceptuél ability
and appears to be related to field dependence-independence.
Studies within the discipline .of dentistry on the utility 6f
the field dependence—independénce measure and the mirror
tracing test indicate that fhese two measures are useful in
the admissions process.

A study by Suddick and his colleggues (1982) found that
field dependence-independence correlated with'student perform-
ance in dental school. The authors used the Embedded Figures
Test (EFT) and the MTT as measures of percéptual—qognitiveA
style in 110 students at the University of Loﬁisville
School of Dentistry. The fesults indicated a relationship
‘between these two measures. Thus, suggestiﬁg a new set of
predictors to be considered for use in the student admissions
process. |

In a similar study, Wilson and oﬁhérs (1981) foﬁnd-a
sighificant relationship between the sSame two measures and
scores on the Dental Admissions Test (DAT). Results of this
investigétion indiéated that field dependent individuals tended

to score more poorly on the MTT and on final pre-clinic grades.

Although the sample size was small (N = 20), the study
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resulted in significant correlations. These researchers
concluded that measures of field dependénée-independence
could aid in determining motor sKill deficiencies which
subsequently could éffect successful perfbrmance in dental
school.

Although a variety of predictive measures are also
typically used in the dental hygiene program admissions pro-
cess, little research has'been reported on their effective~-
ness. Studies which have been reported on the effectiveness
éf the DHAT indicated a relationship between these scores
and first year success in dental hygiene. 1In additien, a ?
comparison>of the DHAT and the Scholastic Aptitude Test (SAT)
indicéted that the DHAT was a more effective predictor. The
science, verbal and reading subtests of the DHAT were signi-
ficantly correlated with grades (Hodges, 1980). The positive
results of these studies indicated the usefulness of the
DHAT as a dental hygiene admissions measure. Hoﬁever, because
of the discontinuation of this test, it is imperative that |
investiﬁgtions are ﬁndertaken to id;ntify other effective
performance predictors for admission.

The present study is the firsE phase of a larger investi-

gation to be conducted in a effort to identify these more pow-

erful, appropriate measures. Phase one, reported here, attempted
v

to establish the relationship between measures of perceptual-

cognitive style and other dental hygiene admissions measures.

Given positive results in phase one, phase two will examine the

=N o N
,p@edlctive ability of these same measures for dental hygiene
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student pecformance while in the program.

METHOD
Subjects
»Subject“in the study were first Year etudents (N - 47)
enrolled in the Program in Dental HYgiene at -the Universi£y_
of Minnesota during the 1982-83 academic year. All were B
female between the ages of nineteen and twenty—eigh;. Sub-
jects entered the program with a diverée educational back-
ground; 42 percent having completed one year of college
prier to entry and 38 perCent.haVing éompleted two years.
The remaining have had less than one year or more than two
years. The predental hygiene education Was experienced at
a variety of resident and nonresident community, state, and
university institutions. Although subjects had a variety of
educaticnal experiences, they tended to have sim}lar learning
styles as measured by'Koln's Learning Style Inventory (1976) .
These particular subjects tended to be accomodator and diver-
ger types of learners (Carrier and Newell, unpublished).
Instruments
The following dental hygiene admiesion predictors were
ueed in the correlation analyses. Scores for each were -
recorded from subjecfs' application files.
High school rank (HSR)
College grade point average (GPA)
Dental Hygiene Aptitude Test (DHAT)
Science
Verbal.
Numerical

Reading
Composite




Preliminary Scholastic Aptitude Test (PSAT)
Verbal : .
Math -

American College Test (ACT)
English .

Math

Social Science

Natural Science
- Composite

‘The DHAT includes the above mentioned subtests; each

has a maximum possible score of nine. Scores on the subtests

are also combined into an average composite score. Reliability
coefficients range from .82 for the science subtest to .91 for

the reading subtest (Hodge, 1980). Avérage correlation coef-

ficients between the DHAT and first year grade point avérages

(GPA) of students entering dental hygiene range from .31 for
numerical ;ability to .39 for sciendé (ADHA, 1968).

Field dependence—independénce was measured by thé Group
Embedded Figures Test (GEFT). This tesfkinvolves_locafing a
previously seen simple figure within a largér!vmore complex
figure (Figure 1). The simple figure is viewed and then traced
in the more complex figure. A total of eighteen figures are
included in the_teét. A maximum of twelve minutes is aliowed
for completion of all tracings with perfbrmance'being measured
by the total number correct. Subjects who score above average
on the test are‘qefined as field independent énd those scoring
below average are defined as field dependent. The GEFT has a
reliability estimate of .82 for both males and females (Witkin

et al, 1971).
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The Mirror Tracing Test (MTT) was designed to assess the
development of fine psychometor skills such as those used in
dental hYéiene;. Aithough mirror tracing tasks have been used
in psychology to demonstrate motor skill acquisition, few.of‘
these studies have been discussed in the literature.

The MTT requires subjects to trace six different geometric
figures (square, circle, triangle, six pointed star, eight
pointed diamond, and a complex z-shaped‘figpre) while viewing
the figure, as well ds the hand in a mirror (Figure 2). Direct
vision is prevented by a metal plate. All geometric figures
are constructed of parallel lines between which the subject is
instructed to remain while tracing the figure. Subjects trace
as rapidly end as accurately as possible.' Errofs are recorded
for tracings which exceed the boundaries. Both time to com-

plete the task and number of errors are recorded.

Pfocedures

The GEFT was administered to the subjects during an orien-
tation program for entering students Fall Quarter 1983. The
test booklet and a number two pencil were provided for each
subject. Students were instructed to find a siﬁple figure
within a more compleg figure and outline its configuration
accurately. After subjects completed practlce problems the
actual test was administeﬁed. Scoring was based on the number

of simple forms correctly -traced within the allowead time.




Subjects completing the GEFT were scheduled in gvoups
of four to pafticipate_in the MTT at a later date during the

qguarter. The mirror tracing device, the test packet and a red

pen were provided for each subject. Explanation of the tracing

device and instructions for completing the tracing test were
given. Subjects signaled a proctor when all tracings were
completed and the elapsed time was recorded. Number of errors
and elapsed time were determined as the measure of performance.
Results

The Pearson product-moment correlation in the Statistics
Package fof the Social-seiences (SPSS) was used for the data
analysis (Nie et al;'1975).

Table I illustrates the means and standard deviations for

the various dental hygiene predictor scores, the GEFT and the

MTT. Across tesfs, enEering dental hygiene students tended

to exhibit stronger skills in. science and math as compared to

verbal and social science skills.

The results also indicate that dental hygiene students
have a mean GEFT of 12.04 with a standard deviation of 3.83.

The mean established for women college students by Witkin

‘and colleagues (1971), however, is 10.8 with a standard

deviation of 4.2. Thus, this dental hygiene group as a whole
tended to be more field independent than the norm group;

Table I also illustrates the means and standard deyiations
for the MTT - elapsed time (X = 7.27, s.d. = 2.36) and MTT -
errors (X = 39.72, s.d. = 38.22). ° The range of ecores for

MTT - errors was between 2 and 131.
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The correlation analyses revealed a significant correlation

between GEFT and DHAT scores in the science, verbal and reading

. subtests (r = .33, p= .012; r = .40, p = .003; r = .40, p =.003

respectively). The GEFT was also signifiéantly correlated with

the composite DHAT (r=.44, p = .001). There was no significant

correlation between GEFT and the numerical subtest of the DHAT.

(Table II}.

GEFT and entering GPA were correlated (r = .29, p = .02) as
was GEFT and PSAT - Math Soore (r = :43, p= .01). As a follow
up test, thé chi-square test was applied and analysis of data

indicated a significant relationship between GEFT and PSAT -

Math Score at the .006 level (X2 = 93.31, df = 84). However,

PSAT —7Verba1 Score, ACT Scores and high school rank (HSR) were
not significantly correlated with the GEFT (Table II).

Table II aiso illustrates that the GEFT was inversely and
significantly correlated with MTT - errors (r = =-.23, p= .04).

Thus as numbers of errors increased, scores on the GEFT decreased

’ %
indicating a relationship between an increase in errors and a \x

tendency toward field dependence. R
Similarly, the GEFT scores were inversely related to MTT -
elapsed time (r = -.23, p ='.06), however this relationship
was not of statistical significance at the .05 level. As
elapsed time increased GEFT tended to decrease, indicating
somewhat.of a relationship between elapsed time and a tendency

175

toward field dependence.
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Noted in Table II is the positive correlation between the

MTT - errors and MTT - elapsed time (r = .39, p = .003). This
significant relationship indicates that as errors increase, so
does the elapsed time.. In other words, individuals who do

well with accuracy, also do well with speed.

S S Y S S G e S G R S GNP G S S Gae S S NS S e MNP S S S e e =

Discussion

Dental hygiene étudents were found to'be more field indepen-
dent than typical college students (Witkin et al, 1971), This
finding supports the research conducted by Sudd;ck et al (1982}
which alsc found that dental students tend to be highly field in-
dependent. Although the present study did not investigate the
predictive quality of the GEFT for success in a dental hygiene
program, the results of studies with dental students indica?éd
that field independent indiwviduals tend to have an advantage in
a dental school clinical curriculum. Because dental and dental"
hygiene students perform many similar tasks such as working with
dental mirroré for indirect vision, one might supposé that field
indeperndent dental hygiene students would also be more successful
in the ciincial portion of a dental hygierne curriculum. A study

by Melk and Skubic (1971) also supports this premise. They

~

found that individuals who are poorly skilled in certain motor
skills tend to be field dependent.
It is interesting to note the positive correlation between

the GEFT and DHAT. As mentioned previously, this study.-was
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undertéken in an effo;t to identify effective admissiops meas-
ures to replace fhe\DHAT. Successful completion of a aentall
hygiene program rests in an individugl's general ability, but
more specifically in one's ébility tolundefstandwthe sciences.
Thu$, the correlation betWeen GEFT and DHAT - sciéhce subtest
) is of particular interest. These positive results are Supported
by other research which indicates that field independent students
Lypically pérform better in math, science, and engineering than;
field dependent students (Witkin} 1977; Guilford, 1980&.
The poéiti&e correlation between GEFT and GPA is also per-
tinent. While GPA is usually considered predictive of success
in college in general, the correlation between GEFT and GPA in
this study was based on prereéuisite science courses.
#Of=particu1ar interest is the inverse but significant corre-
lation between the GEFT and the MTT - errors and elapsed time. 1In

other words, students who are highly field independent completed

the MTT with accuracy and speed. The'large distribution of scores

N\
N\

for the MTT - errors should also be noted. This range of scores '
“suggesté that extreme subgroups may exist, such as those who"

have few errors;and low t%me and those with high numbe; of errors
and high time.’ A future sﬁudf needs. to look at these extreme

groups and how these séores correlate with the.other measures.

With Fhe MTT time and grror correlation, it is nqted thac

students who completed the test quickly were’al;o those with

more accuracy. This suggests that accuracy.may be due to some other

=

factor thaﬁmlength'ofwtime. A future study may be indicated to

/
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identify those variables.

.The overall findings suggest that the fieild independent
individual is more likely to succeed in- a curriculum which is
based .on one's ability tB learn to work in a'visuai‘field which
is very complex. Valid, reliable and easily administeréd pre-
dictor measures could, not only aid in selecting students who
are more likely to succeed in a dental hygiene prdgram, but

could also lead to improved predental hygiene counseling and to

‘early diagnosis of motor skill weaknesses once students are

enroéaed.
Directions for Future Studies :
Although the resuits;éf this study indicated that field in-
dependent individuéls may have an advahtége in completing a
dental hygiene curriculum} subsequent investigétions'need to
focus on a determination of the predictive utility of the GEFT
and the MTT for student performahce in various aspects of a
dental hygiene program, eg. clinical éerformance. In addition,
future sfudies might address the issue of.group administration
vs. individual administratioh of ;Hé’MTT. The purpose being
to identify whether or not those who finish the test quickly'
have an effect on the time taken by tﬁe other.subjects.
Overall, results of studies like this one have an impact
on educationai decisions, such as do we provide instructional

support for students who do poorly or do we counsel'them out
: ¢

of particular programs.
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FIGURE 1: GROUP EMBEDDED FIGURES TEST GEOMETRIC FIGURES
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FIGURE 2: MIRROR TRACING TEST GEOMETRICZ FI'GURES'



TABLE I

MEANS AND STANDARD DEVIATIONS
FOR DENTAL HYGIENE PREDICTOR SCORES,
GEFT SCORES AND MTT SCORES

TYPE OF MEASURE ~ TOTAL SCORE ‘ X S.D.
POSSIBLE ) S o

'High School Rank (HSR) 99 . ~70.94 19.89
Grade Point Average (GPA) 4.00 2.69 .35

Dental Hygiene Aptitude
Test (DHAT)

Science 9.00 5.09 1.61
Verbal 9.00 ' 4.49 1.60
Numerical ' 9.00 5.07 1.91
Reading : 9.00 - 4.82 1.96
Composite : 9.00 4,89 1.31
"Preliminary Scholastic ’ { v
Aptitude Test (PSAT) i
Verbal R 80.00 - 40.39 6.07
Math B S 80.00 45.68 6.34
American College Test (ACT)
English _ 33.00 18.52 3.79
Math , 36.00 ’ 19.31 6.70
Social Science 34.00 16.72 4.81
Natural Science 35.00 : 21.45 3.79
Composite / . 35,00 19.14 3.78
Group Embedded Flgures _ .
Test (GEFT) . 18 A 12,04 3.83
Mirror Tracing Test (MTT)
Elapsed Tlme 20 min. . 17.27 - 2.36

Errors - 2=-131* : 39.72 » 38,22

*Note: Subjects' range of scores
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TABLE II

RELATIONSHIP BETWEEN GEFT SCORES
AND DENTAL HYGIENE PREDICTOR SCORES AND MTT SCORES
. R AND
RELATIONSHIP BETWEEN TWO MEASURES OF MTT ’SCORES

GEFT SCORES

OTHER MEASURES r value ' p value
HSR .20 - .109
GPA - ‘ .29 .02
DHAT | '

Science ‘ .33 .012

Verkal .40 ' .003

Numerical .15 .16

Reading .40 . 003

. Composite .44 001
PSAT ' .

Math » .43 v .01

Verbal ' ' .28 .08
ACT T

English ) .08 .34

Math ' -.01 A .48

Social Science -.22 .13

Natural Science .29 .06

Composite - .02 - .45

MTT | |

Elapsed Time : -.23 .06

Errors ~.23 <04
MTT Elapsed Time/Errors .39 .003
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Abstract

The purposes of this study were to empirically investigate the

effectiveness of two evaluation stra?iéiga\(visual and verbal) in

’

detecting the existence of main effects and/interactions resulting
L
from visualized instruction. One hundreg fifty-one students at The

Pennsylvania State University were rgﬁg;mly assigned to one of sixteen

treatment cells constituting two parellel (2x2x2) factorial design.

e .

‘Students i?ceived the four individual criterion tests immediately

after recéiving their respective insiructional units and then again.
’p\Two.weeks later to obtain a méasure of delayed retention. Results

-obtained in this iﬁvestigation clearly dermonstrate the superiority of

visual.tests as a means of assessing the instructional effect of

-

visualized instruction and their value-as criteria for detecting main
. - v . . . .
- effects and interactions among 1nstrug£;9nal variables defined in

terms of visual and nonvisual characteristics.




Introduction

'A number of educational ;esearchers (Salomon & Clark, 1977; Clark & Snow,
1975; Clark, 1978) have indicated that conventional experimental designs
applied to educational probléms have not been very successful in providing
understandings of the‘type necessary for educators to effectively manage the
teaching—learning process. Dwyer (1978) in reviewing the results of more
than 650 articles related to visual learning and information processing con-
cluded that (a) the use of specifically designed visual materials in the
teaching-learning process does facilitate increased student achievement, and
(b) words and pictures are not processea in the same way nor are they equally
effective in facilitating student achievemeﬁt of different educatig;él objec~
tives. The efféctive;ess of visualizatioh in the.learning process haé been
attributed to the fact that visualized information can ge processed
simultéﬁeously on several levels (Paivio, 1971; Nelson, et al., 1974; Posner &

Warren, 1972; Jacoby, 1974; Tulving, 1976). This contention, they suggest, is

possible because sensory-feature processing need not unfold in lockstep fashion

" with antecedent features. The fact that visual information can be processed

Pﬁ several levelsisimultaneously enhances its entry into long term memoryf
Implications derived from this éosition‘would indicate that in learning
environménts wheré visuélization was used in the inétructional (encoding)
process apd was not used in the'retrieval (decoding) process, learmer
perforﬁance measures would yield gross uﬁde;estimates, if not aistortions,
with respect to Qhat and how much information had been originally acquired.

Specifically, there is both theory and research which contends that the level

19y
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and quality of cognitive information process%ng that is facilitated by the use

of mediated (visualized) instruction cannot be validly asdessed Via the use of

verbal testing strategies. Qﬁ /f>

Problem Statement

Visualization is: (a) be;ng used extensively in the teacling-learning
process, (b) can be designed to facilitate incréases in student achievement,
(c) capable of being processed simultaneously on several cognitive levels,

o
and (c)lgot being used in the testing or evaluation modés of info¥mation
retrieval. The objective of this exploratory invesfigation was to evaluate
the sensitivity of two criterion dependent variables (étudents' performance
on a visual or nonvisual version of an achievement test), used in two similar
experimental deéigns to assese the number'éf main effegts and'intgractions

between and 5%55@ the'independent mode of instruction (visual or nonvisual),

order of drawing test (before or after verbal/visual achievement test), and
. ‘ 2 v

mode of drawing test (verbal cued or free recall). Two specific questions %
provided the focus of this study: . / - ' \'
(a) Which evaluation strategy (v1sual vs. verbal) wotuld detedt ;/’*—//;>
the larger number of main effects of the 1ndependent variables "

on both the 1mmed1§ﬁidiﬁilﬁhg/EWﬁ’ﬁeek delayed retention tests?

(b) Which eva;gggieﬁ‘gi}ategy (visual vs. verbal) would detect
the largét number of interactions betweern and among the
- independent variables on both the 1mmediate and two week
delayed retention testing? ;

Theoretical Justification for Visua! Testing
4

Probably, the oldest and least controversial fact' that can be derived
from the research on human learning i1s that any change in the retrieval

(evaluation) environment . from that which occurred in the original learning

environment procedures marked decrements in learner performance (Nitsch, 1977;

| 179 19
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Batgig, 1979). in_this fegard Lindsay and Norman (1977, p. 337) have stated
that in the teacﬁing—learning environment,f”the problem in learning new
information is‘not in getting the information into memory; it is méking sure
that it will be founa later when it-is needed."w Consequently, information .-~
ref@ﬁt‘oﬁ level i8 assumed to be a direct function of the encoding occurring
at the presentation stage and the degree to which the retrieval environment
recapitulates this encoding (Ba;tig, 1979; Tulying, 1979). "é
Optimum validity in cognitive assessment of le:rrner information \\
énquisitioﬁg apparenily can only be obtained, if there is a high degree of
congruency between the number of commén features in the presqg&gtion (encoding)
mode and the retrieval (evaluatiori) mode of instruction, e.g., if visualization

is an integral component in facilitating learner encoding of the information,

than visualization should also be used in the test items {decoding phase) used

'to ‘assess learner achievement. ‘Tulving and Thomson (1973, p. 359) have stated

that,."dnly that can be retrieved that has been stored, and that how it can be -
retrieved depends u%timately on how it was stored.'" Research by Winograd and
Conn (1971), Thomson (1972), Kolers (1973), Tulving and Thomson (;973), w
Tulvi;g (1976), Battig (1979) and Jacoby and Craik (1979) can’be cited'in

support of thié bosition.

-One of the perennial problemé ‘associated with the teaching—lgarning
broceés is the détermination of how learneré acquire, store and recall in!%r—
mation. As a result, -a number of informafion acquisition étrategies have been
proﬁésed which attempt to explain how learners acquirevand retrievé informat.ioa.
For example, Tversky (1969, 1973) has found that verbal and visual information
are encoded differently depending on the learner's perceived use of the in%or—

mation. Glanzeér and Clark (1963b) have advanced the notiqn of a ingle

information processing system (verbal-loop hypothesis) which contends that

19,
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visual information is translated into a stored in verbal/symbolic form. When

. . ' ' K
“'this information is to be retrieved, it is retranslated from the verbal

symbolic form back toiphe original visualization. A number of specific
research studies have been conducted which can be interpreted to be suppdrfive
of this ofientationj(Glanzer & €lark, 19635, b, 1964; Lantz &>Stefflré,”l964;
Smith &’Larson, 197077 quevef, there are.many different kinds of evidence

ihdicating that the internal representations of pictures is in itself nét

e s

verbal (Gehring, et al., 1976; Loftus & Bell; 1975).

Paivio, Rogers and Smythe (1968) have suggested the possible existence

L - ‘
of dual encoding and retrieval systems each functioning 4s a separate entity

. with the capi%ility of working in unison with each other. Basically, this

orientation (Paivio, et al., 1968; Paivio, 1971) proposes a model involving

3
’

two independent memory systems: omne having the capability of processing verbal

symbols, the other having the .capability of'?rocessing visual information. In

essence, the dual code fheory claims that information is stored in long-term

memory in.terﬁs of visual images and verbal répresentations (Andefson, 1980).
Although the dual encoding and retrieval systems are perceived as funqtioning’
as separate entities, they also poséess the capability of functioning in unison
with each other. Depending on the_natﬁré (form) of thé informatioﬁ to be

retrieved, action with the specific memory system would be initiated (Dwyer,

) 1978).. Similarly, a number of research studies have been conductedﬂwhich méy

be interpreted as being supportive of the dual encoding and retrieval systems
(Bahrick & Boucher, 1968; Paivio & Csapo, 1969; Bahrick & Bahrick, 1971;

Cermak, 1971; Ternes & Yuille, 1972; Levie & Levie, 1975).

i
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The justification for using visual testing in situations where visualiza-.

" tion is used to complement oral/print 1nstruction appears to have its generic

roots in the sign. s1m11ar1ty hypothes1s and the cue summation orinciple of
learning. In general the essence of the cue summatlon.principle of learning
is that (Severin, 1967b, p..237): "...learning is increased as the number of.
available cues.or'stimuli is increased." ‘The strategy of attempting ‘to use
visualization both in the.presentation and evaluation phases of instruction

is an attempt to implement the stimulus,generalization phenomenon which con-
tends that the amount of information that will be acquired byvstudents
increased as the testing'situation becomes more similar to the.situation in
which the students received their instruction (Hartman, 1961; Severin, 1967a).
In this regard Paivio (1971, PP 60-61) has indicated that "images are more
likely to be directly evoked by concrete [illustrations] than by abstract

words" would seem to be further justification for the use of visualization in

testing.

Materials and Procedures

The content material used in this study was a 2,000~word instructional

unit describing the. human heart, 1ts parts, and the internal processes that
occur during the systolic and diastolic phases (Dwyer, l972) This content
was selected because it permitted evaluation of several types of learning

obJectives. The instructional content ‘was develOped t0'reduce and control,

as much as possible, deficiencies identified in previous media research.

For example, specific types of educational objectives to be achieved were

identified; a specific content area that permitted meaningfulnlearning to

o

ERI

Aruitoxt provided by Eic:

cccur-was..selected; -three criterion tests measuring student achievement of

different types of educational objeéctives were constructed;. and visualization
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was systematically integrated into the verbal content material. In addition,

student performance on the individual criterion tests was analyzed item by

item to determine where students had difficulty. Thirty-seven such areas

were.then traced back to the points in the instructional scrip;_where the
information hecessary to achieve on these items was originally presented.. ‘
bnce,these difficulty areas had been identified, visuals were deéigned.
spécifically to illustrate~th§m%éform§;ionwin~each’of the 37 Efiticéiméfeas}
Students receiving_éhe nonvisual mode of instfuctidn interacted with the

2,000-word 'instructional unit in a self-paced booklet format which contained

no illustrations. Students who interacted with the visualized mode of -

) - - ‘ ' . '
instruction received. the same verbal content as did students who received

the nonvisual.mode; however, their self-instructional booklets were comple-

mented by 37 visual illustrations.

Criterion Measures

Each student in each treatment>participated in one of the instructional
‘pfesentations and took three separate, 20—item.criteriqn tests. Séores pn"
w.the three individuélbcriterionltésts were éombined into a 60-item total

criterion test score. The following description of the kinds of perfbfmances
measured by the criterion teéfs illustrates ;he kinds of educational objec~"

P-4

tives assessed in this study. o - L

Drawing Test

This test had as its objective the evaluation of the subjects ability t§ .
construct and/or reproduce items in their appropriate context. For example,
the test (N=18)_items provided.the.stﬁdents with a numbered list'of iteﬁs,
e.g., (1) superior vena cava; (2)_aorté; (35 tricuspid valve; (4) pulmonéry
vein; etc. corresponding to the parts of the heart presented in the.
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‘instructional unit. The subjects were required to draw a representative

diagram of the heart - (a symbol like a valentine sufficed; the quality of the

e arn -

drawing did not enter into the scoring) and place the numbers of the listed"

parts in their respective positions. In this test, the emphasis was on the

correct positioning of the verbél symbols with respect to one another and to

the%{»congreteJrefefenceSi:“Thé‘&féwiﬁg tests used in this study existed in

two versions: the vetballformat (Eiéure 1, Plate B), because it listed the

)

parts of the heart to be positioned, was called the Verbal Cued Version. . - ol

The Free Recall Version (Figure*i, Plate A), contained the same directions

as the Verbal Cued_Version but-didlnot contain a listing of the'parts of

4

the heart to be positioned.

.
*

- -

Figure 1 About Here

Identificgtion Test

The objective of the identification test was to evaluate the students'
ability to identify parts or positions of.an object. This multiple-choice

S o . \,
test required students to identify the numbered parts on a detailed drawing
cof the heart. Each part of the heart that had been discussed in the presen-
tation was numbered-on the drawing and appeared in a list on the answer sheet.

The objective of this test was to measurc the students' ability to .use visual

cues to discriminate one structure of the heart from another and to associate

specific parts of the heart with their'proper names, '
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Terminology Test

- .

This test consisted of 20 multiple—Choicegf%ems designed to measure

knowledge of specific facts,‘terms, and definitions. The objectives measured

by this type of test are appropfiate to all eontent areas'thatwhave“as a’

prerequ1s1te to the 1 more- compllcated types of learning a comprehensive under—
standing of the basic elements (terminology, faéts; and definitions)

indigenous to the discipline.

Comprehension Test

. ' L
The comprehension test also consisted of 20 multiple-choice items.
Students were given'the 1ocation of certain parts of the heart at a particular

moment of its functlonlng and asked to locate the position of other parts of

a heart at the same point in time. This test required that students have,a

L1

"thorough” understanding of the heart, its parts, its 1nternal functlonlng, and
the s1multaneous processes occurrlng durlng the systollc and d1ast011c phases. .
The comprehens1on-test was deslgned‘tolmeasure a type of understanding that
occurs.when an individual understands what'is being communicated andlcan use
Ce” ' .‘ , <

the information to explain some other phenomenon occurring simultaneously. : i

-

Total Criterion Test o 4 - B

¢

The items contained in, the three criterion. tests Were'combined into a 60-

9 g T e

item total cfiterion test. Thevpurpose of this test was to mealure the

£ N
.

students' understandlng of all the content material presented 1n the instruc-
’tional unit. |
The format of each of the 60 multiple choice items in the identification,
- terminology., and cqnprehension tests was.a\verbal stem with verbal response

options. The visual-version of this test was constructed so that for each of

LY

» the 60 werbal items there was a matching visual item. TFor each of the response

. 197 | '
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options on each of the 60 multiple choice items an "equivalent" .visual ‘
distractor was constructed. The stem of both the verbal and visual test
questions were verbal and asked the-same-question; however, the stems of »

,some of the visual test items were modified slightly to make them appropriate -
to the visual distractors. Figure 2 presents a sample of the verbal and
. ) ., . . : ; ’ ’ . |
visual formats for an item on the comprehension test. e
! o ' : T
o T e e i S e e B //V/ .
. ’ ‘ Figure 2 About Here
___________________ 3
- M = ‘ g ' .
N _ ' v 7 : , e
i "~ Design  /}

One hundred fifty-one undergraduate students enrolled at The Pennsylvania

g . . ' . . o :
Stite University were randomly assigned to one of sixteen treatment cells

oy

L
’* 1 . -
* generated by the two parallel 2x2x2 factorial designs. TFigure 3 shows this —

design and number of students in each cell. ‘The three independent variables

were (a) mode of instructionv(visual or nonvisual), (b) order of Drawing Test:

administered before or after completion of the three individual criterion tests,

and (c) mode of Drawihg Test: free reecall and verbal cued recall. The
& R .

° dependent variables were students' performance on the visual version of the
P : P _ ,

o

achievement test for one design, and students' performance on the nonvisual
version of the achievement test for the other. The dependent variables for.
both forms of the achievement tests (visual'and nonVisual)'were (a) per.formance

o

on the Drawing Test, (b) performance on each individual criterion test

3

(Identification,’Terminolbgy, Comprehension), and (¢) performance on the Total
Criterion Test, 60 item7. Students received the individual criterion testé

. / . . . .
.immediately after rece%wing their respective instructional upits and then again
/ .
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two weeks later to obtain a measure of delayed'retention.' ANOVA statistical

e e e
e o e = -

designs were conducted*on each—nriterion measure.u Where significant- F ratios

<

( 05) were found, differences between pairs of means were analyzed v1a Tukey

v

W—Procedure.

Results

- Table 1 presents the means, standard deviations, and reliabiliqz&
coefficients for students receiving the verbal and visual test formats for,
each criterion measure. Table 2 depicts the main‘effects obtained on each ~
criterion test for both the immediate and delayed testing on the visual.
.(Plate 1) and nonvisual (Plate 2) versions ofvthe achievement tests. Where
significantwdifferences in‘student achievement occurred‘the critical areas -
were found to be; (a) the mode of instruction favoring v1suaiized instruction,

(b) order of drawing test favored testing after Beceiv1ng the "individual

’ criterion tests, and (c) mode of testing favoring the verbal cued format.

e ———

‘Table 1 About Here

. Table 2 About Here
& : —_—

The 2x2x2 analysis of variance design conducted on the independent-
variables indicated that one interaction occurred on the nonvisual immediate.
achievement tests (drawing, (F = 6.31,-df = 1/67, p.(:Ol), and four inter-

~actions occurred on thervisual achievement tests (identification, (F = 5.18,

]

df 1/68, p.< .05), terminology (F'= 5.60, df = 1/68, p.<.05), comprehension

]

“(F = 8.56, df = 1/68, p.4.01), total criterion (F = 7.83, df = 1/68, p.<.01).

All interactions occurred between mode of instruction (visual or nonvisual)

187 ,,_..‘ngi’ |
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A Table 3 About Here

and order of drawing test (administered before or after students completéd.

the individual criterion tests (Table 3)f Follow-up analysesqindiéated that

on the visual achievement tests (delayea‘retentionk,students who received

a. : ‘ .
the visualized instruction and completed the drawing test after completing

the individual criterion tests achieved significantly higher>mean scores.

On immediate retention the interaction betweeén mode of instruction and ‘order

of drawing test indicated that students who received the visualized instruc~

»

tion and completed the drawing test before completing the individual | e

‘criterion tests achieved significantly higher mean scores. Figure.é 1llus~

trates the obtained interaction on the different criterion measures.

Figure 4 About Here

Conclusions. and Discussion

Based on the results of this sgudy the following conclusions may be J—
derived:.
® Visual testing is.significantly‘more effective than nonvigual'

testing in detecting main effects resulting fromvvisualized instruc-
tion. FdF studengs fécgiying the viéualized instruction, visual
testing was found_to be‘a highly sensiti&e evaluation strategy for
assessing students' level of information acquisition of the type
measured by the Identification, Terminology, Total Criterion

e

(immediate and délayed retention) and the Comprehension Test

3
b
B!
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" (immediate retention). * On the nonvisual test only one main - AN

»

effect (Identification, immediate retention) was detected.
® . On the Drawing Criterion both the visual and nonvisual .
evaluation strategies detected significant main effects Epr

mode of instruction and mode of Drawing Test; however, the
. > - M . .

visual testing mode also detected a 'significant main effect

for order of Drawing Test. .. S : DR

e - - N .

’ - — —— e — - - (- - R R o a R . A
o @ Only one interaction was detected on the immediace

testing (Drawing Test) for the nonvisual ‘testing strategy. . .

.‘ a o

No interactions were detected for the delayed refention. L .

. P - L - . L 7] -‘ ‘-
b On the immediate testing no intérantions were obtained

~

~via the visual testing format; however, on the delayed
retention data obtained two weeks later signifi’cant inter-
actions were oBtained on the Identification, Terminology,

Comprehension, and Total Criterion Tests.

\
: ‘ y .. , ' A
The data obtained-in this study clearly demonstrate the superiority of .

visual testé, when compared. to nonvisual tests (of the type employed in this
study), as a means of assessing the instructional effect of visualized instruc-

tion and their value as criteria for detecting main effects and interactions

among instructional variables defined in terms of visual and nonvisual . “\-

characteristics. It is also interesting to note that a very significant

» characteristic of visual testing was revealed in this study--its sensitivity

in assessing ‘delayed retention of visualized ‘instruction in different cognitive .

levels (criterion test levels) and interactions among visual instructional

[

veriables that Were not revealed on the immediate visual testing-situation-and

>

Qo . .. . . i - 23()'
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were not detected in any way by the nonv1sual test. These results would

* - v . N

tend\to question the appropr1ateness (Burr, 1963 Fargo, et al 1967
&

HOpklnS, et al., 1967; Stoker, et al.; 1968 Dwyer & Tanner, 1978) of

\ . . -

prev1ou§\exper1mental studies that attempted to emp1r1ca11y 1nvest1gate v .

the effectiveness of visual tests and resulted in nons1gn1ficant statis-

- &

tical differences or signjificant statistical_differen:es favoring the

nonvisual tests. In qGéﬁtionirg.previous results, the findings tend to

confirm the contention. that information retrieval is a very specific ‘
R 4 . . "

process, easily disrupted-—and since features of the original learning

cues are processed during a test, and reduction in the ‘individual distinc-

]
e e A

\tiveness of the cues themselves would produce concomitant reductrons in——-—--— :

e*.-» B

recall (Tulving, 1976; Jacoby & Craik, 1979; Battig, 1979).

The findings of this exploratory study are significant considering ' .

that (a) for most students it was their first opportunity to respond on

visual tests--a rehearsal session where students would become acquainted ,

*

with the type of test format they were to recelve might have sign1f1cantly
"improved the1r performance on the visual tests, and (b) the fact that the ) s

visual d1stractors for the v1suai test 1ltems were intentionally designed '

»

to be congruent with their verbal counterparts may have imposéd a ‘severe

\ S~
limltation on the true potent1al of the v1sual tests——1f the visual tests

were not hampered by thlS restr1ction,‘the 1nvest1gators might have been

able .to design visual distractors which would have-assessed more validly """"

N

the students' level of information retention, - .

“

3

The fact that the visual testing strategy was significantly more _ &

E

effective in detectingbmain effects (or immediate and delayed retentiiv:) - oo

and interactjions rhan was-the-verbal testing strategy indicates—that in

7

ERIC
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addition to more validiy assessing student information acquisition, visual
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" testing was instrumental in

B

identifying _some procedural considerations

»
(1nteractions, e.g. mode of 1nstruction X order of Draw1ng Test) in the

.o
¢

b

0

.

teaching—learning processvwhich may be.capitalized upon to_even further

.
P

instruction——especially, where students receive visualization in the
. " - N

optimize thé ‘effect of visualized instr&ﬁ%ion and visualvtesting.

The

result-of the study provides the jUstification for further inquiry and

experimentation in the use‘of v1sualization in the evaluation mode of

instructional mode.

-~
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‘TABLE 1. Means, Standard Deviations, and Reliébility Coefficients Obtained from the Nonvisual and

Visual Test Formats on Each Criterion Measure for Immediate and Delayed Retention.

Variable Identification Terminology Comprehension Total Criterion - Drawing

- Test ’ 2 Test , - Test ' . ' Test Test

"**j;Immediate'*Delayed'”WImmediate’?Delayed’"‘Immediéte “Delayed Immediate Dela?éﬂ*”“CUéd“RECaii‘f—“ﬁ

Verbal (Nonvisual) Tests

No. of Test Items 20 20 20 20 - 20 20 60 60 18

‘Mean Score . | 13.93  12.63 13.37 11.36  11.48 10.23  .38.80  34.21 10.63
S C A2 4 43l 462 3.69 3.73 11.28  11.13 4.64
Kuder—ﬁichérdson _ o - . ' . ' ’ o
Formula 20 Reliability .86 .83 .82 .81 72 .74 .92 - W91 .89 .
Coefficient ‘ : ' . T

= _ .

8 ) Visual Tests ' - Free Recall
No of Test Items ' 20 20 20 20 20, 20 60 60 18
Mean Score ©13.46  12.20 111.98 1.0~ 9.87 _  9.80 35.32  33.04 18.72
SD 4.21 .1 4.46 3.67  ° 3.70 3.99 - 3.99 10.66  10.73 5.13
Kuder-Richardson » : : ' ,
Formula 20 Reliability .82 .82 . .74 74 .76 . .66 .91 .90 . .92
Coeffieient ) : o . -
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Table 2. Means Representative of Main Effects on Each Criterion Measure
(Immediate and Delayed: Retention)
Plate 1. Performance on Visual Test
.Criterion"Measure Effect Conditions Results _ F - P&
. . Visual Nonvisual : - ’ © . :
Drawing Instruction 12.7 ) 8.0 Mode of Instruction Favoring 16.54 .001
(N=39) (N=37) Visualized Instruction
- Before After : . co
Order of Drawing Test 9.0 11.2 Order of Drawing Test Favoring 5.42 .05
(N=38) -(N=38) = =« Testing After Achievement Tests :
- ’ : Verbal Cued Free Recall"’ *
Mode of Drawing Test ' "11.0 9,2 Mode of Drawing Test Favoring 3.89 .05
(N=38) (N=38) Verbal Cued
. Visual Nonvisual . ' :
Identification Instruction 14.6 12,2 Mode of Instruction Favoring 7.19 .01
(Immediate)_ (N=39) "(N=37) Visualized Instruction
Identification Instruction 13.3 1.1 Mode of Instruction Favoring 4.41 .05
(Delayed) (N=39) (N=37) Visualized Instruction
Terminology Instruction 12.9 11,1 rMode of Instruction Favoring 5.26 .05
(Immediate) (N=39) (N=37) Visualized Instruction :
Terminology Instruction 1119 10.2 Mode of Instruction Favoring 4.76 .05
(Delayed) ' (N=39) (N=37) Visualized Instruction
Comprehension Instruction .10.9 - 8.7 Mode of Instruction Favoring *5.98 .05
(Immediate) L (N=39) - (N=37) Yisualized_Instructiog
Total.CEiterion " Instruction - 38.4 . - 32.0 - ° Mode of Inst¥uction EQYoring 7.75 .01
(Immediate) ® % (N=39) (N=37)_ Visualized Instruction
. . i1 . : ) i
Total Criterion Instruction 3% 35.5 " 30.5 Mode of Instruction Favoring 4.73 .05
(Delayed) . : . 39) (N=37) Visualized Instruction : . K
-2 Performance on the Nonvisual Test
Criterion Measure Effect Conditicas Result F P. L
- Visual Nonvisual * . ’
Dfawing Instruction 11.2 7.1 Mode of Instruction Favoring 17.32 ,001
W (N=39) (N=36) Visualized Instruction - ' .
Verbal Cued Free Recall co '
Mode of Drawing Test 10.2 : 8.3 Mode of Drawing <Test Favoring 3.96 . .05
: (N=37) (N=38) Verbal Cued ;
) : . Visual ) Nonvisual
Y ication - Instruction 15.1. 12.7 Mode of Instruction Favoring 5.43 .05
]EIQ\L(:;te) (N=39) = (N=36) " Visualized Instruction -
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N E Table 3. Interactions Obtained on the Different Criterion'Testé .

’ Plate 1. Performance on the Viéggl Achievement Tegts (Delayed_Testing) . ’ N . . /)
. o : : v . ‘ . ‘ ) . . . .

- Criterion Variable o Interactions _ . F-ratio P 4'. t-statistic pé<£
Identification » ode of Instruction X Order of Drawing Test 5.18 N «05 . :3;14 .05
Terminology ’ Mode of Instruction X Order of Drawing Test 5,60 \:Qé\\\ » 3.24 .05
_Comprehensign . Mode of Instruction X Order of Drawing Test 8.56° .01 %.16 ST .05,
Total Criterion Mode of Instruction X Order of Drawing Test. 7.83 : .01 . 3.57 .05

a; Plate 2. Performance on the Nonvisual Achievement Tests (Immediate Testing) \

@ ‘ , : -
Criterion Variable Interactions F-ratio - p. 4 t-statistic p:xZﬁ\\\\
Drawing Mode of Instruction X Order of Drawing Test 6.3 _ .01 474 © .05

N i

o
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Figure 1 . Free Recall and Cued Recall Versions of the Drawing Test

Plate A. Drawing Test - Freé Recall . . - . Plate B. Drawing Test = Cued Recall
Name . . ‘f»Date - Namé o Date
"ﬁmnﬁwm_“l.ﬁ Draw. a.picture oﬁwaﬂheart 1n~the—space bel *1‘”"*“‘“”Dféﬁ“a"pibtﬁfé“of'a heart and place ‘the number of the . |
2. 1ist the names of the various parts in the igigzlfled parts where they would be located -on the
numbered spaces at the bottom of this sheet,’ )
3. Place the numbers of the identified parts where .
they would be located on the heart.
:H'
w -
' QQ’ % )
1. 10. "~ 1. superidT vena cava 10. pulmonary artery
2. 11. 2. aorta 11l. myocardium
. 3 12, - 3. tricuspid valve 12, endocardium” °
4, - 13. 4. pulmonary vein 13, mitral valve
) 5. 14, ‘5. septum - 14. right auricle
i 6. L L 3 15. 6. epicardium 15. 'right ventricle
SR - "~ 1e. 7. aortic valve -16. left auricle
8, 17, 8. pulmonary valve °° 17. left ventricle
9. 18. 9. inferior vena cava 18. apex .

'f°\§\¥\213 B " ' o - "‘1.~ N | | 214 
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VERBAL TEST ITEM

When blood is being lorcod out the right ventricle, in what poulion is the tricuspid valve?

. A. pantially opened /C_ open
¢ . - B, partially closed// D. closed .

VISUALTESTITEM - - :
_ The position of tha tricuspid valve whon blood is forced out of the right vonlnc!o

'FIGURE & .
Verbel and Visual Famu of the Same Quauon on lhc Cumprdmuwn Cnumm Tesi




Experimental design with dlstrlbution of subjects for each of the

Figﬁre 3.
, two evaluation strategles. .
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e ’ . ) ot
Plate #1: - Visual Test Mode " Plate #2: Nonvisual TesteMode
T *“‘”‘*“‘“‘“-‘-€N=¥6)-m~~‘ﬂm;_ﬁ‘%“;i ' . (N—75)
. . \\ .
ORDER OF DRAWING TEST ORDER OF DRAWING TEST - -
BEFORE AFTER BEFORE AFTER
e ' =
= o 2 4 S
2 N=10 N=9 S 2 N=10 N=9 =
> Y e > a
. . Ja
=z ) = =l =
SIE : 5% | 8|2 iz
N= N=9 < N= N= /M
2|2 - e 2o | BB ol
21 &8 1'elo - =
1= . 0|z
= LR =
2 2 |8 ' 2
a a R
51 R AaEE o
* il N=10 N=10 Al° | w|& N=10 N=10 E o
alm ' Al ‘
= EERECIS 3|8 )
. 810 o2
é = é E N
= . = B =
0 , > 0 ol
E °N=8 N=10 B E N=9 =9 =
o . o ..
. z -l z
o
e




w

&
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' g ‘/ nteractions on-the Immediate and Delayed Testing (Visual and Nonvisual) s
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Plate 1. Interaction between mode of Plate 2. Interaction between mcde of
instruction and order of Drawing Test —
on the Dfawing Test ( immediate retention). . instruction and order of Drawing Test
] g h on the Identification Test (Belayed
’ retention). o
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" ) Plate 3. Interaction between mode of Plate 4. Interaction between mode of
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A MULTIDIMENSIONAL ANALYSIS OF THE INSTRUCTIONAL

- EFFECTIVENESS OF VISUALIZEbYINSTRUGTION °

-

Introduction
Convéntionﬁl.uées of visualized instructional material;\(charts,‘slides;
transparencies, visualized tesﬁs, workbooks, etc.) along withcthe néwer more
sophiSticated electronic medi&fing systems (mﬁlti—media approaches to instruc;‘
tion, interacti&e microcomputers, telecoﬁmunicééioné, satellite and educatidﬁal
television, teleconfefencing, etc.) have begome integrél components of both

traditional and nontraditional instructional strategies employed world-wide

o .

—in an effort to improve the teaching-learning process at all levels. Within

_ . these varied instructional strategies’”the use of the visual medium has been T

optimized to assist ledrners in acquiring, stdring, transmitting and applying

. e , W . R . S . ‘
information. However, the major criticism of this phenomenon is that, even .

[y

though the visual medium is used to facilitate student .information acquisition,.

. most evaluation strategies used to assess the instructional‘impact of visualized

instruction are of the pencil’ and paper type and are hizhly verbal rather than
visual in nature (Hill, 1976; Dwyer, 1978). The essence-of the problem is
that we are teachihg using one medium and evalﬁting in another. This condition

exists|even though the-oldest and least controversial fact that can be derived

f {research on human learning is that any change in the retrieval (evaluation)

environment from that which occurred in the original learning environment

pfoducés marked decrements in learner performance (Nitsch, 1977; Battig, 1979).

1

- | o - 2323(1 *
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Implications derived from this position would indicate that in learning
env1ronments -where v1sualization was used in the instructional (encoding) pro-
‘cess and was not used in the retrieval (decoding) process, learner performance .
measures would yield gross underestimates, if.not distortions, with respect

to what and how much information had been originally acquired. This concep-

tualization suggests that information retrievalvis a very specific process,
easily disfupted—¥add since.features of the original'learning cues are '.
proéessed during a test, any reduction in the individual distinctiveness~of the -
cues themselves would produce concomitant reductions in recall (Tulving, 1976;
Jacoby_& Craik, l979;vBattig,vl979). Specifically,-there is both theory and
research‘nhich contends that the kind and quality of cognitive intormation

[

processing that is facilitated by means of the use of mediated (visualized)

—

instruction cannot be validly assessed via the use of verbal testing strategies.

Visoal Testing
Researchers investigating the reliability; validity (Torrence, 1976) and
administration (Hill, 1967) of visual tests have established that‘visual tests
are indeed reliable, validf'and economical. Dwyer (l978) ~in reviewing the
results of more than 650 articles related to v1sual learning and information
processing,‘concluded that (a) the use of specifically designed visual materials
in the teaphing—learning process does facilitate increased student achievement,
and (b) words and pictures are not processed in the same way nor are -they
equally effective in facilitating student achievement of different'educational
objectives (e.g., hnowledge of terminology,‘identification, location, compre-~

hension, etcn). A number of researchers (Paivio, 1971; Tolving{ l979;_Fisher'&

Craik, 1977) have attributed the effectiveness of visualization in the learning

L RRj
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process to the fact ‘that Visualized 1nformation can be processed simultaneously
on several levels., They contend that this is possible because sensory ~-feature-

processing precedes semantic analysis and that visual information processing

neEd\not\unfold in lockstep fashion with antecedent features.

Problem Statement

Visualization is: (a) being used extensively in’the teaching-learning

. process, (b) can be’ designed to facilitate increases in student achievement,

(c) capable of being processed 51multaneously on several cognitive levels, and

(d) not_being used in‘the testing or evaluation‘modes of information retrieval.

3

'Speciflcally, the purposes of this exploratory study were to empirically

\ .
1nvest1gate‘(a) the effect of verbal'instruction alone vs.: verbal instruction

complemented by simple line drawings, (b) the effect of v1sual testing Vvs.

nonv1sual testing of different educatlonal obJectives, (c) the effect of verbal

‘cued vs. free recall on students' achievement, (d) the effect‘of order of

a

testing on iubsequent achievement and (e) the possible existence of interactions . -

§
| . . .

among modes |of 1nstrucLion, mode of testing, type of testing and order of testing

i
{
H

1

Materials and Procedures - R

The'con ent material used in this'study was a 2;000—word instructional
unit describ'ng.the human heart,iits parts, and the internal processes tnat
occur during 'the systolic and diastolic phases (Dwyer, 1967). Tnis'content was
selected becaluse if‘permitted evaluation of severalhtypes of‘learning objectives.
The instructional content was developed to reduce and control, as much as .
possible, defﬁciencfes identified in previous media research. For example,

specific types\of educational obJectives to be achieved were 1dentified a

specific,content area\that permitted meaningful learning to occur was selected;
. \\ B . .‘ ¢ | ,
| | : Rz o
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on the individual criterion tests was ana

three criterion tests measuring student achievement of different types of
’ s ’ A7 L :

'

“reducational.objectives were constructed; and visualization was systematically

integrated into' the verbal content materidl. In addition; student performance

«

iyzed item by item to determine where
students had difficulty. Thirty-seven such areas were idenfified. These

difficulty. areas were then traced back to the points in the instructional
: X .

script where the information necessary to achieve on these items was originally
presented. Once these difficulty areas had been identified, visualé were

designed specifically to illustrate the information;in'each of the 37 qriticél

i

areas. In this sense the visuals used to-:complement the:.verbal content in the

instfuctional unit can be considered to Be redundanﬁ. Students receiving the
nonvisual mode of instructién intefacted Qi;h-tﬂe 2,000-word instructionai unit ] 1
in a self-paced booklet formét which. contained no illustrations. . Students who
ihteracted with,fhe visualized mode of instructionlrecéived thg same ve;bal

content as did students who rece;v%d the nonvisual mode; hpwever, their éelf—

L

instructional booklets were complemented by 37 visual illustrations. Figure 1

.

presents a sample frame from the-nonvisual instructional booklet and the

corresponding frame from the visualized instructional booklet.

Figure 1 About Here

Criterion Measures

«

" Each student in each'tieétmehtbgafticipated in onerof the instructional -

presentations and took three separate, 20-item criterion tests. Scores on the

" three individual criterion tests were combined intb a 60-item total criterion

test store. Students were permitted to take as much time as they needed to

’223 o




complete the instructional unit and the criterion tests. The following

description of the kinds of performances measured by the criterion tests illu-

strates: the kinds of educational obJectives assessed in th1s study.

Drawing Test

. This test had as its objective the evaluation of the subjects ability to
construct and/or” reproduCe items 1n their appropriate context. For example;
the test (N—l8) items prov1ded the students w1th a numbered list of 1tems,
e.g.; (1) superior vena cava; 2) aorta;‘(3) tricuspid valve; (4) pulmonary
vein; etc. corresponding to‘the parts'of the heartupresented:in the instrucf
tional unit. .The subjects nerevrequired‘to draw a representative diagram of

the hedrt (a symbol like a valentine sufficed; the quality of the-drawing did

not enter into the scoring) and'place the numbers of the listed parts in their

-

- respective p%sitions. - In this test, the emphasis was on the correct positioning

) o =y
of the verbal symbols with respect to one another and to their concrete

‘'references. The drawing tests.used in this study existed in two versions: the

" verbal format (Figure 2, Plate B), because it listed the parts of the heart to

be positioned was called the Verbal Cued Version. 'The Free Recall Version

(Figure 2, Piate A), contained the same directions as the,Verbal Cued Version

"“but did not contain a listing of the parts of the heart to be positioned.

A g . o .

Figure 2 About Here

Identification Test

'The objective of the identiflication test was to evaluate the students'

~ability to identify,parts.or positions of an object. This multiple-choice test

required students to identify the nuhbered,parts on a detailed drawing of the

| - | R24
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‘numbered on the drawing and appeared in a list on

S

heart. Each part of the heart that had been discussed in the presentation was

?he answer sheet. The objec-

L3 ) L N . B
tive of this test was to measure the students' ab¥lity to use visual cues to

discriminate one structure.of the heart from another and to associate specific

- parts of the heart with their proper names.

)
M N

Terminology Test

This test consisted bf 20 multipleichoice items desigﬁed to measure
kﬁowledge of'specific facts, terms, :;; definitions. The objecti&es.measured
by this typeqof.test‘are appropriate to alllqontgnﬁ areas that have as a pre-

requisite to the more complicated types of learning a comprehensive understanding

of the basic elements (terminology, facts, and definitions) indigenous to the

[

diécipline.

Comprehension Test

¢

The comprehension, test also consisted of 20 multiple-choice items. ‘Students

were given the location of certain parts of the heart at a particular moment of

+

its functioning'and asked to locate the posigion of other‘parts of the heart at
tﬁe same.point in time. This test required that séudents have a tho;ough,ﬁndef—
standing of the heart,'its parts, its interﬁal functioning, apd the Simultaﬁeous
processes occurring during thevsystqlic éﬁé diastolic ﬁhéées. The comprehension

test was designed to measure a type-of understanding that occurs when an indi-

/

vidual understands what is being communicated and:can use the information to

B

explain some other phenomenon occurring simultaneously.

Total Criterion Test

3

. The items contained in the three criterion tests were combined into a 60-
item total criterion test. The purpose of this test was to measure the students'

understanding of all the content material presented in the instructional unit.

"t 210 RRo -
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an item on the comprehension test.

The format of each of the 60 multiple choice items in the identification,
terminology, and comprehension tests was a verbal stem with verbal response
options. The visual version of this test was constructed so that for 'each of

the 60 verbal items there was a matching visual item. For each of the response

. options on each of the 60 multiple-choice items an "equivalent" visual.distrac—

tor was constructed. The stem of both the verbal and visual test questions
were verbal and asked the same question; hpwever, the stems of some of the
visual test items were modified slightly to make them appropriate to the visual

distractors. Figure 3 presents a sample of the verbal and visual formats for

4

Figure 3 About Here -

Validity of the individual criterion measures is based on tte congruence

N

between the cortent information presented in the instructional units and the

B
o
Lo

content,measuréd by the test itemé.QkThe verbal versions of the criterion.tests
have been used with more fﬁan 40;000 ﬁniversity énd high school sfudentS'and
have been fouﬁd to be effective in measufing informétéoh acquisition. Content .
validity of the visual format of the ciiterion tests'was verified by a’ commi t-

2

tee composed of four graduate students majoring in science education and a

‘medical doctor. All considered the visual tests to be valid in content and

appropriate to measure achievement resulting from content presented in the

instructioﬁél_units employed in this study.

Design and Analysis

One hundred fifty—oﬁe undergraduate students enrolled at The Pennsylvania

State Univérsity were randomly assigned to one of sixteen treatment tells of

the 2x2x2x2 posttest only experimental design. Figure‘d'sHOWS-this design and

.211 e o

“
’Q. ‘s

LA




FRIC

Aruitoxt provided by Eic:

,number of students in each cell. The four independent variables were (a) ﬁbdg

'of instruction: visual and nonvisual (See:Figufe i), (b) mode.of Achievement
Test: visual and nonvisual (Seg Figure 3), (c) mode of Drawiﬁg Test: free

recall and verbal cued recall (See Figure'Q), and (d) order of Drawing Test:

‘

'hdminispered before or after completion of the three individual criterion

measures. The dependent variables were (a) students”vperforpance on the visual

and nonvisﬁal versions..of the individual criterion tests——terminoiogy, identi-
fication,'and,comﬁreheﬁsion, (b) perfo;mance on the Total Criterion Test, and
(q).on_the Draﬁing Test. Students réceived the individual cfiterion tests
immédiately after receivi%%.théir }especﬁive instructional units and*then’agéin
two weeks later to obtain a measure of delayéq/getention. ANOVA statistical'
designé‘weré conducted on each critgrioﬁ measure. Where significant F rgtibs
(.05) wgré found, diffefences between pairs of means were analyzed via Tukey's

W-Procedure.

; Figure 4 About Here

" Results
Table 1 presents the means, standard deviations, and reliability .coefficients

for students receiving the verbal and visual test formats for each criterion
S D .
measure.

In comparing student performance on the main effect of instruction,

students who received the visualized instruction achieved significantly higher

scores Qn’all,criterion_measures (verbal format oﬁly) than did students whose o

‘dnstruction did not contain visualization on both immediate and delayed retention

227
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respectinely: Identification, F(1, 135) = 12.33, p.£.01; F(1, 135) 7.15,
( 01, Term1nology, F(1, 135). = 6 22, p.( 01; F(1, 135) .= 5.47, p. .05,

comprehension, F(1, 135) = 6.94, p.<.01; F(1, 135) = 3.97, p. .05, and.Total

VCriterion, F(1, l35>‘= 7.13, p. 4 .01, These results.strongly.support the use

of properly integrated visualization in the te-~ching-learning process. In

Table 1 About Here

A

comparing the>performance of students who received the visual and ve@bai,test :

formats insignificant differences were found to exist for the Identification
'Test; however, on the Terﬁinology, F(l, 135) = 4,79, p.zL{OS, Comprehensibn,
F(1, 135) = 6.41, p. < .01, and Total Criterion Tests, F(1, 135) = 3.91, p.< .05,

significant differences were found to exist in mean achievement scores in .favor

t

of students who received the verbal versions of the criterion.tests.

In investigating the effect of when students received the Drawing Test,
befor% or after completing the three individual criterion'tests, the results

indicated that students who received the Draning Test after completing the

individual criterion tests achieved. s1gn1f1cantly higher mean sceres (F(1, 135) =
5. 60 p. £.05). So on' the Qrawing Test students wha received the Verbal Cued
' . \\, .o
version achievéd(signifiCantly higehr scores"than did students who received»the
\ N .

Free Recall version, F(1, 135) = 7, 87{\p.4. .01,

Significané interactions were found\to exist. (a) among mode of instruction

- AN
s

mode oﬁ achievement and order of drawing test on the Identiflcation Test
" a

F(1, 135) 5.32, p. (.05 (Figure 5, Plate l):\(h) between mode of instruction

\
and mode of drawing test on the Terminology Test, FSl, 135) = 4,22, p.<1.05

(Figure 5, Plate 2), (c) among mode of instrUCtion, mode of achievement test and

order of drawing test on the Drawing Test, F(1, 135) = £§Q§;1).<ﬂ05, Figure 5,
. . . \\ - .
N

g2y -\
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Plate 3, and (d) among.modé of instruction, mode of achievement test and order
. /- ' @ : . )
of*drawing test on the Defayed~Total Criterion Test, F(1, '135) = 7.19, p.¢:;01;

Figure 5, Plate 4,

s

"Figure 5 About Here . .

A ’ " Conclusions and Discussion

!
-

Based on the results of;this study the following conclusions may‘be derived:

. The use of'visuals (simple line drawings) to complement'verbal
5

. ins truction is an effective instructional strategy for facilitating
. ¥ . 7
' $ student 1nformation acquisition of the type measured by the Identifi-

.

cation, Term1nology and L'mprehension Tests--for both_1mmediate and

i

~ delayed retention. ' ‘ o DT

: . &

° The use of visuals (simple line drawings) to complement verbal
-1nstruction facilitates the’ recall and subsequent reproduction

(drawing) of the visuals presented in the 1nstruction. . '9
L]

.0 Students who received the nonvisual test format (verbal)
achieVEd significantly higher mean tes” scores on the Terminology,

Comprehension, and-Total Criterion Tests than did students who

received the visualized version of the same tests. However, these
effects-disappeared on the two week delayed retention tests,
- ® The order of Drawing Test (before,or after taking the three

individual criterion tests) had no signifjcant effect on students'

performance on the individual achieVement~tests. However, students

who received the Drawing" Test after interacting with the indiv1dual ,
™ 1
! achievément tests'performed uetter on the Drawing Test than did
students who received the Drawing Test prior to receiving the

' ) . -
~L]{I(j' ' individual achievement tests. N 2323:)
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¢~ 9 The mode oﬁ;Drawipg Test (verbd&l cued or free recall) had no

significant effect on students' performance on the achievement test.

° Students Gﬂguéompleted the verbal cued version of the D:gwing“

Test pefformed better on the Drawing Test than did students who
) :

received the free recall version of thejDraWing Test.
- . . N .

¢ Students who received the visualized instruction and interacted

with the free recall version of the Drawing Test achieved significantly_

P

' 7. higher mean scores on the Terminolegy Test than did students who
. - .\ N - ) . "
received the verbal instruction alone and received the free recall

version of the Drawing Test.

@

® An interaction’ was obtained among mode of instruction, mode of

‘achievement and order of Drawing Test (visualized instruction, non-

i

visual test format, and Drawing Tesc‘administered before receiving

the individual criterion tests) was obtained on the Identification
° : Test,.

¢

0' An interaction was found to exist among mode of instruction,

, S 4o
instruction, visual tests and drawing test received after comple-

[l

tion 6f the individual criterion tests) for both the Total Criterion

Test (delayed retention) and for .the Drawing Test.
The findings of this séudy indicate that the visualized version of the_

°

instructional unit significantly improved students information acquisition of
the type measured by the criterion measurés employed in this study--on both the

immediate and delayed retentioﬁ'tésts administered two'weeks later, The visual

testing mode was found to be more effective on the Comprehension and Total

>

e <y
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Criterion Tests (immediate retention) and on the Identification Tests (delayed

o .

‘retention). This finding would tend to support the contention that although

information acquisition may be facilitated by means of visualization 4t is con-
,verted from the visual to the verbal for storage and retrieval purposes. It is
¢ ‘ ¢ . . ¢ .
also possible that the visual approach to testing employed in this study was"

. novel:and since the'students were unfamiliar with this type. of testing they

performed poorly. Interactions among mode of instruction and order of testing

-

'S
1nd1cate “that studenfs performance is influenced not‘only by how content.is

. . ° .
presented and evaluated,-but also by the order in which specific cognitive
; . . N

learning levels are evaluated. These findings offer significant implications
> o
not only for those indd viduals 1nvolved in formal instructional development
‘e D . . 2
‘aCt1VltleS but also for'those individuals wko are concerned with improving
- - . n a

the learning environment Within the global teaching-learning process.’

The general expectation that v1sual testing would be a more effective

=3
0

'evaluation strategy than~verbal testing in retrieving, from students, informa-
T . ] _ ) B .
tion acquired from visualized inétruction'was not realized. However, it is

.

. : . o ’ . .
important to-note that students who received the visualized instruction achieved

significantly higher mean°test‘scores on all c#iterion measures jon both the ,

immediate and delayed retention tests.' It is possibleﬂthat stuuent perfﬁrmance

on the visual tests was lower than might have been expected because for mast of

_them this was their first exposure to visual testing and they were not quite

»

sure how to respond. It might be that a rehearsal session where studentS'would

-
”

-become acquainted.with the type of test format they were to receive might have

-
e

altered the results s1gnif1cantly, at least jit would have put visual testlng on

a more equal basis with the conventional verbal multiple choice format. Secondly,

“ the intentional design of the visual distractors in the visual test format (so

that they were congruent with the verbal distractors of the verbal items) imposed
e . . ;2 - —
i’ . : ‘ S 216 . . fl ‘ i
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Aruitoxt provided by Eic:

'attempt_to make congruent distractors, might have been able to design visual

*distractors that could have assessed more&balidly the students' level of

instructiow and the visualization fs designed to be redundant, it is simply

.necessary if valid assessments-of students' levels of achievement of different

=2

further optimize the effect of visualized instruction and visual testing._

-13- o ' .

] © >

o

a severe limitation; the”anestigators, had they not been restricted by an

2 >
R .
°

)
information retention..

It 1s also possible that when visualization'is used to cémplement verbal . - .

1

providing an alternative iconic base from which studentsncan interact and com—v

>

pound complex content mattrial.; This line of xeasoning seems to coincide with

the verbal- loop hypothesis (Glanzer & Clark l963a, 1963b, l964) whicb contends

>

that a stimulus (object‘or.illustration),viewed by the learner is translated -
T : ~ : “ o
into a series of words which are held in memory until -they are needed by the

. -
> . ..

learner An making a covert or ovn:t response.

3

&

The results qf this preliminary research indicate that visual testing is .

at least equal to verbal testing in measuring student achievement of specificw
educational objectives. At this point it is important to recall that only one

1
Y +

' B
type of visual testing format (type of visual) was employed to assess student

t - . ' .

. -
learning on all the criterion measures; whereas,_different verbal multiple )

choice tests were used to measi&e sfudent acbievement of'the different educa-

tional objectives. It may be that different visual,tEsting formats are

’ +

educational cbjectives are to be realized. : ’ : ¢

.

" The fact that visualization has been found to facilitate students' learning

.
< o

=

of different educational objectives and that interactions were obtained among

mode of instruction, mode of achievement test and order.ofztest administration

on several criterion tests indicates that there are some procedural considera—

o —

“tions in the teaching—learning process which may be capitalized upon to even

-

ce : ]

L
v
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One implication of our research is-the'need for further Study of individual

differences in information-processing ability and their relationship with
acquisition of understanding. It can be hypothesized that students relatively

unable to recreate instructional environments will perform better under visual
’ f K3

content conditions.‘ Interactions of. v1sual placement with inductive reason1ng
ability have been noted by Koran and Koran (1976). ' L

Holliday and ass001ates (1977) have argued from a zero-sum standp01nt that

- d1splay of v1suals 1n text may result in the reader S paying more attention to
® . . . > ' ;
one‘cue and less-to another, resulting in reduced effectiveness of visuals. . :

This notion bears further investigation.~ If memory for v1suals 1s greater than

. ' memory for text, the duration of that memory differential should be quant1f1ed
[ -

»

2,, o bylmeans of delayed retention tests.( Time-on~-task requ1rements of students
’ t

‘rece1V1ng the different instruction and testing formats might also be considered
as another dependent variable in future research..*

? Recent. research suggests that training students to create mental 1mages

2 -

during 1nstruction results in superior achievement (Canelos, 1979) Another

question"that might be investigated is the relat1ve effectiveness of mentally
- /
induced visualization vs. visuals provided in'instructi#n as a function of

. / -
individual learner differences. A corollary question Addresses the effective-
f

ness of asking students to generate imagées for wh1ch1there is no personal
g:‘ - !A . -
knowledge or experience (1 e., episodic memory) ; £

a . . . .
° i

o The results of th1s eXperiment have suggested a new direction for v1suals

:

a

~in instruction and add1t10nal ideas for further reasoned study.

. R35 .
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FIGURE /e : , .
. Sanple Urames front the Nouvissal histruction Bouklel and the Viswaliad Instruchion Buskil

NON\;ISUAL,INSTHUCTION BOOKLET

SUPERIOR
VENA CAVA

As you would view a cross-sectional diagram of the heart, blood, enters the right auricle . :
through veins. Only veins cary blood 10 the haart. The superior vena cava is one of the two )
, veins which doposits blood in the right auricto. Thoro aro no valvos at tho oponings of thoso : '
veing into'the right auricle. The superior vena cava drains blood into the right auricte from ali
body parts above heart level; i.e., head and arms. . .

* VISUALIZED INSTRUCTION BOOKLET . | - » : o ‘ T

SUPERIOR / A
VENA CAVA

As you would view a cross-sectional diagram of the heart, bicod enters the right auricla
" through veins. Only veins carry blood to the heart. The superior vena cava is one of the two ‘
veins which deposits blood in the right auricle. There are no valves at the openings of these
veins into the right auricle. The superior vena cava drains biood into the right auricle from ali
body parts above heart level; i.e., head and arms. o .

¥

i H -
H

VERBAL TEST ITEM ‘ D o
When biood is being forced out the right ventricle, in what position is the ricuspid valve? = . .

A. - panialiyopened C. opoﬁ \
. B. partially closed D. - closed

VISUAL TEST ITEM . . ‘ g
The position of the tricuspid vaive when blood is forcod out of the ri_gh} vontricle

FIGURES, - - _ o
Verbal and Visual Forms of the Same Question on the Comprehension Crilerion Test:

236 !
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" Figure 2. Eree'Recall and Cued Recall Versions of £he Drawing Test

Plate A. Drawing Test ~.Free Recall

Plate B. Drawing Test - Cued Recall

Date - _ Name ' " Date

Draw a picture of a heart in the spadé below. . -~ | Draw a.picﬁurevof a heart and place the number of the
' : identified parts where they would be located on the

2. 1list the names of the various parts in the : .
' ; heart.

numbered spaces at the bottom of this sheet.
3. Place the numbers of .the identifiéd parts where
they would be located on the heart.

I 10. 1. superior vena cava’ 10. pulmonary artery
- 2. 11. 2. aorta : o 11. myocardium

3. 12. 3. tricuspid valve - = 12. endocardium

4, 13. " 4, pulmonary vein - 7 13. mitral valve

5. 14. 5. septum T 14, right auricle
6. - 15. 6. epicardium 15. right ventricle

7. " 16. 7.- aortic valve’ 16. left auricle™

8. 17, 8. pulmonary valve’ . 17. left ventricle -
9. 18, 7t 9. inferior vena cava 18. apex.

[N
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MODE OF INSTRUCTION

FREE RECALL |VERBAL. CUED RECALL

Figure 4. Expefimental desig

ORDER OF DRAWING TEST.

* by cell.

234
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MODE OF ACHIEVEMENT TEST

_ VISUAL - N ' NONVISUAL
5 ' » o
7 N=10 =9 . N=10 =9
= .
> ’ .

) —

g I
= , ) =
i N=10 N=9 =9 N=9
z
.z i
2 : ‘
S N=10 N=10 N=10 N=10 ;
<. ' ‘ /
> -
< - -
& N=8 N=10 =9 .0 =9
- % S .
o .
=
Q : .
~  BEFORE_ AFTER BEFORE AFTER

n with distribution of subjects " ..

MODE * OF DRAWING TEST

A
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Figure 5.

Interactions on the

BEFORE

Visualized Instruction

Nonvisualized Instruction
Nonvisual Testing (Verbal)
Visual Testing

Drawing Test Administered
Prior to Criterion Test

AFTER Drawing' Test Administered
. »  After Criterion Test
L T

VT

‘Plate 1.

Interactlon among mode of

instruction, achievement test and order’
of Drawing Test on the Identification

Immediate and Delayed Testing-

]

[
L

" VERBAL CUED

.

_ FREE RECALL

"Plate 2. ‘Interaction between mode of
instruction and mode ovaraw1ng Test on
the Termlnology Test.

IText Providad by ERIC.

'[:R\ﬂ:

VT AFTER

NVT BEFORE

VI’ BEFORE

a2

NVT AFTER

'y

404
e\ o VI AFTER
1P S . . . 354
iy ‘ VI BEFORE
10 AN : o
s __eNVI AFTER
. NVI BEFORE anb
5<%
. 254
1 i N /
. — ¢
0, NVT VT ,T”
Platehjrrminteractlon among mode of

1nstruct10n, achlevement test and order
of Drawing Test ‘on the Drawing Test.

24y
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H

¥

L NVT v
Plate 4. ‘Interaction among mode of
instruction, achievement test and order

of Drawing Test on the Total Criterion
Test (Delayed Retention).
o, : ’ »
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TABLE l;

Vlsual Test Formats on Each Criterion. Measure for Immediate and Delayed Retentlon

Means, Standard Dev1at10ns, and Rellabllltv Coefficients Obtained from the Nonvisual and

A

Variabig/  Identification Terminology Comprehension Total Criterion ° Dfé%ing
T Test ~ Test - Test, "~ Test " Test
T ' Immediate Delayed Immediate Delayed Immediate Delayed Immediate Delayed‘: Cued Recall
. Verbal (Nonvisual) Tests'
.No. of Test Items 20 20 20 . 20 20 zo“ 60 60 18
Mean -Score 13.93  12.63 13.37 =~ "11.36 x11 é/ 10.23 - 38.80  34.21 110.63
s S 4,52 4.49 4.31 4.42 369 3.73 11.28  11.13 4.64
Kuder-Richardson: . ‘ , . .
Formula 20 Reliability . .86 .83 .82 .81 .72 .74 .92 .91 .89
Coefficient : . ' - : -
" Visual Tests Free Recall
No of Test Items 20 . 20 - 20 .20 20 20 60 . 60 i8
Mean Score ~13.46 12.20 - 11.98 11.04-  9.87 9..80 35.32 33.04 8.72
©sD L L 42 4,46 3.67 ' 3.70 3,99 3.99 10.66  10.73 5.13.
-Kuder-Richardson S - v . ‘
Formula 290 Rellablllty - .82 .82 .74 W74 .76 .66 .91 »90 .92

Coeffieient
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Learning with Visuals through Aptitude Sensitive Instruction o _ ‘ .
Meg French : T
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- 3

In many. greas of training and technical’education, convention demands

. . - i . p
i - the qse‘Lf?line—draWings to present conceptual information. Effectiveness

7 - . -~

a . .

p.f : ”'“of“thesg Mmaterials may be limited due to learner differences not only in
ability[tO-discriminate a'visual into component detailsr but also in : . T

strategies used to generalize specific information into concepts. The

o
3

ra “_i,i,,cognitive styleifield—dependence —independence: has been ‘related empirically

t

" to these differences (Witkin, Moore, Goodenough & Cox, 1977)

o T mmaw ”
o

‘The aim of the present study was to inyestigate;treatment variables

- e . . s -

N which may interact to facilitate perception and learning of a concept.'
N . * . ,_\ .
Effective task performance. required the des1gn of a fdnctionad media .context

'from which relevant concept attributes could be easily discriminaLed and

o

. b . | .
' generalized.

193

-

,.In a typical concepteattainment task, learners ‘are required to

distinguish examples from non—examples of each concept class. To complete ' 2
this task successfully a learner needs ‘the aptitude capacity to discriminate 5

and generalize thevsmall visual details which characterize each concept 5

-

example. Gagne (l977) has gspecified that discrimination and generalization . 3

“

skills are basic to all concept learning. He noted that the learner must :
L g ’ .
e first distinguish releVant details (discriminate), then further organize

this information as a basis for classifying new items as examples or \

non-examples of a concept class'(generalize). Previous research findings

u

have indicated that concept attainment tasks are often more demanding for

field-dependent individuals (Dickstein, 1968; 'Kirschenbaum, 1968; Witkin,

N o . - Y




o2

. . . . s
Moore,‘qudenough &_Cox$51977).‘ Individuals who are pefceptually field-

‘ dependent have been found to experlence their world 1n a less q;fferentlated

fashion when deallng w1th perceptual/cognltlve tasks (Witkin, Goodehough &

Oltman, 1977; Wltkln & Goodenough, 1977). The field dependent learner

tends to rely on external referents which influence the strategies uséd in -
o » 5 ; .

concept' attainment tasks. That is, field—dependent persons tend to accep&

" the v1sual f1eld pass1vely, as presehted,'and 1gnore 1mportantvdetalls

‘whlch presumably are not sallent to them. Furtﬁermore, they appear .to be

domlnated by the most salient or noticeable parts of a visugl‘(Didkstein, , -
19687‘“Ki§schenbaum, 1968) . Hence, field—dependent,individuals may be R

'handicapped by unstructured materials in which relevant details are not

’

made salient (Gondenough, 1976; Wiékin, Moore, Goodenough & Cox, 1977).
Their téndency to display less differentiated functioning is also evident N

in the Processing strategies they use when directed to form congept
hypotheses. Their hyPothesis-testing stratedy has been associated'with ,

a partist approach (Goodénough, 1976; Kirschenbaum, 1968). The field-

’ dependént learner tends to form one concept hypothesis at a time based on

- b

- the most noticeable or salient features of the&concept example.' If
subsequent examples/reveal that the hypothesis is not valid, then new

' ' / L 5 .
features are chosen, and a new hypothesis is formed &/ If subsequent

¢ 4

'examples.substantiéte these features, then the hypothesis is retained -
(Goodenough, 1976). Inlothgr'words, the field~dependent tends to nots‘
passively the dominant, salient_cues,'until it becomes obvious that cértain

'features are associated with pos1t1ve examples of the concept (Witkin,

Moore, Goodenough & Cox, 1977).

This strategy may be contrasted with that of the fieid-dependent
learners. These lear;ers are capsb;e of more differenfiated functioning. - =

" '
That is, they are capable of using their restructuring skills as.internal

229 SR
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mediational processes (Witkin, Moore, Go déﬁough'&'Coxv }977). Their ' P

a3

hypothesis-testing strategies have been associated with a wholist approach

- (Goodenough, 1976;: ; Kirschenbaum, 1968). The field-independent learher

- 7

«

B R} . . .
tends -to scan the first positive concept example, and to retain all its

] | o . . o e )
attributes| for later comparison with those in subsequent examples. If the

-hypothesis gs proven to be iﬂappropriate, then a revised hypothesis isv

formed. Thé\wholist'strategy of hypothesis testing is more active than the

-

§ . o ‘ o . : ) . :
partist approach, and has resulted in better learning performance

. particularly when shbjgcts were under;time pressure (Bfuher,_Goodnow &

Austin, 1956; Bourne, 1966). ;In.his discussion of hypéthesis—tesﬁing

strategies, Mayer (1977) pointed out thét the sdperiority!bf-the wholist
strétégy could be due to itsrgeduced démands 6ﬁ memory . .éhe whélist has'
only to remember ‘the attributes of the firs% example.b Subsequent checks

against examples reduce th,memory.requirement, as the wholist is able to

. eliminate those:éttributes which fail to reéppear; Conversely, the memoy§

démands@for the partist strategy will increase with each wroné hfpothesis.
Subseqqentlnew hypofheses will ﬁeéd to incorporate a record of all prior
ﬁypotﬁésés that were disproven, to avoid usiﬁg them twice. ‘In summary ;
fdeld-dependent learners may be‘handicapp%d$by{uhgtiuctuged materials and

lack of salient relevant details upon which to base their hypotheses (cf.

Goodenough, 1976; Witkin, Moo:é; Goodenough & Cox, 1977). The difficulty

of field-dependent learners may be particularly apparent when instructional

time is limited by a fixed-pace presentation.

In a discussion of supplantation approaches, Salomon (1972)
supported Cronbach & Snow 21369) by'proposing_that instructional materials

should be developed "which for subjects @6 pay attention to and

aifferentiateagmong details ... [and thus supplant or] compensate for the

. e . ) N . e a
subject's deficient attentional and discrimination skills! (p.320).

L a3b R4y
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Supplantation is based on the theory that learning will be most effective

St -

. when the requirements of the learning task, and methods. of presenting

) ‘ . . . . . - .
information either precisely complement. the internal processing skills of -

‘the learner, or.adapt to the aptitude of the student (cf. Ausburn &

Ausburn, 1978). Thé present study sought to.combine functional'media
attributes according to a supplantation model which aimed to increase the
effectiveness of the‘visuals for all subjects. That‘is, the study aimed to
use a compensatory supplantation approach to facilitate concept attainment
for field-dependent learners by “short—c1rcuiting" processing demands (cf
SalOmon, 1979). The’ short c1rcuit1ng"_method provides ready—made

transformations which save the learner from having to perform the required
i ) .

" processing operations. In Ausburn & Ausburn's terms (1977), this

b

supplantation approach may utilize‘media as a "connecting link". which would.
otherwise be incomplete‘due~to a learner's inability to meet certain task-
demands. feusburn & Ausburn viewed thisvmedia link as a connection between
learner and task that is facilitated through the use of supplantation
techniques;which form a bridging mechanism. Heidt (1977) has stressed that

supplantation may_vary not only in the nature of the process being
. [} : . —_— .

supplanted, but also in the\amount of supplantation provided. Hence, the

present stud& dia not take an all-or-none view of'supplantation. Instead,

L T

it was assumed that/the amount of supplantation may vary according to the

\
nature of the learning task and capacity of the learner to meet task.

R

\
processing demands. It was also assumed that the structural attributes of

media may vary according to learner aptitude and differing task demands.

An educational- research model which seeks to integrate the demands - N
. N/
of the learning task with the aptitudes of learners and approprite media 3ﬁ\

characterxstics has been termed aptitude treatment 1nteraction" (ATI) (cf.: /

Cronbach & Snoq, 1977). 1In their discussion of methods which may be //



utilized to des1gn ATI research, Cronbach & Snow noted that a researcher

.might begin by specifying an aptitude of 1nterest They further suggested

‘that once an apLitude has been fixed, the researcher should select

i

experiméntal variableS'that seem to-be related~or matched to this aptitude.

t o
Task analysis was: proposed as a first step in matching subject aptitude and

treatment variables.
Task analyses of aptitudes are'essential cees Giyen an aptitude
variable and some analysis of the processes it reflects,.one
than [sic] asks:m-What'instructional techniques would make this
competence especially relevant toblearning?‘ What would a
treatment have to provide to make learning easy for the
low-aptitude S? .}.; In constructing likely treatment variables,
the implications of the aptitude construct and of\previous
validity studies on it need to be considered .... Once treatment
‘elements are 1dent1f1ed, a factorial design in which all these

elements can be varied 1ndependently 1s an option (Cronbach &

Snow, 1977, p.l72).

A
A,

-These viéws of Cronbach & Snow (1977) were\incorporated in the design of

the'present'study. The . aptitude, field7dependence—independence has

»undergone extensive validation study (Witkin, dltma:; Raskin & Karp, 1971).

On the basis of-the,processes reflected by this cogn\tive style, a concept
attainment task was selected. This task was des1gned t\\be style elic1t1ng.

That is, it sought to elic1t strategies ‘and effects related toboth field-

- dependent’ and~f1eld—1ndependent.capac1t1es for functioning. The preSent

study also incorporated the use of several ‘structural media attributes wh1ch

varied both in the nature and the amount of supplantation prov1ded. These
structural attributes represent the three independent treatment variables
which were selected according to the hypothesized functions they may perform

for learners differing in aptitude. The three treatment variables were:

232 24d




(a) colour vereus non-colour type of cueing;
.(b)i simple Qersus complex degree of informative detail;

(ci inductivelvereus deductive type'of verbal presentation.

These treatments sought to cembine media variables in an attempt to find an
effective means of'inereesing the salience, or noticeability of relevant
concept attributes. | \

. -The frrst treatment variable of interest wes that of the use of
colour—cueing of relevant visual details. In colour—cued treatments, the
relevant features (attr1butes) of each concept class were coloured. in red
Both Hull (1920) and Trabasso (1963) have used red to empha51ze relevant
attr1butes as an effectlve aid to concept—attalnment. On the basis of
d1scu551ons (e.g. Allen, 1975; Chute, 1979; Garrlck 1978) relat1ng to
the potent1al functions of colour in 1nstruct10nal variable, several
con51derat10ns led to the 1nc1u51on of colour;cnelng. These included the
hypothe51zed ab111ty of colour°
(a) to direct attentlon to\relevant details by mak1ng cues mere sa11ent

and by de11neat1ng flgure groundlrelatlonshlps,
(b) to isolate details while maintaining conte#t relationships as an aid-
"in making dieeriminationsi |
(c) to provide organizationallaids py showing interrelatedness.
It nas‘hypothesized that these fnnctions may facilitate concept.attadnment
by increasing the‘salienee of relevantbconcept attributes. Honever; colour
appears to be a "fraglie cue ... ept to. be. superceded by more potent cues"”
(Otto & Askov, 1968, p.163). Both Otto & Askov and Chute (1379) have
'suggestea that instructional materiale should not have colour as the only
cue available to facilitate precessing especially in complex, tasks that are
high in stimulus similarity. Tnis-should'not be interpreted to suggest
that colour is an ineffective cue. When‘used to perform an integral




_function (cf. Chute;.l97§), colour can be more effective,.especially when
the releuant concept attributelis embedded (Trabasso, 1963). Both Chute
(1979) & Lamberski & Roberts (1979) haVe suggeSted that the value of colour
may lie in its possible_interrelated role.

~ Trabasso (1963) revealed that the effect of colour emphas1zers may

n

be reduced by counter emphas1zers, that is, 1rre1evant information which
was not heid constant,'appeared to‘compete for the subject's attention by
directing the learner away‘from relevant details.: Many relevant—cue 1
theorists (e.g., Canelos, 1979; Dwyer, 1972) propose that in some 1earn1ng\
tasks, complexity should be ed1ted or simplified in order to avoid'
processing interference caused by too many relevant cues. To test these

v1ews, the present StLdy included both simple line—draw1ng and complex

11ne—draw1ng treatments as a second independent, treatment variable. This

_variable was termed dedree of informative detail, in order to reinforce
that degree of abstraction/realism was not used to differentiate simplé
from conplex line-drawings. |
In.compleg treatments, the line-drawiags were high in informative

detail; that is, they showed a high degree of interior (figure)'and.éround
'detaillthat was not related to the concept. Simple 1ine—drawings'were
.1ower in degree of informative detail;' that is, they showed‘mainly relevant
" interior (figure) deta11 and as little irrelevant detail as possible.
Several functional cons1derations 1ed to the\inclus1on of s1mp1e degree of
1nformat1ye detail in the study. These.included the hypothesized ability
of simple 1ine—drawings:. » ‘\ |
(a) to isolate'details while naintaining context relationships (c £.

Heiat, 1977);

(b} to reduce the counter-emphasizer effect of irrelevant stimuli (cf.

Trabasso, 1963);

)
T
b=
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(é) “to dgc;gase abstrchioﬁ time‘and learner effort (cf. Canelos, 1979;
Fléﬁing &-Sheikhian;31972; and Jpséph, i979);
ta) to facilitate objectives requiring the compgehensionaand explanation
K of concepqé (cf. A?nold & Dwye;, 19;5).
.—_/7Ih-cue—summation theéry, SeQerin {1967) raised the questipﬁ of thg
possible summatibnioficuésrﬁetween auditory and visual channels. fﬁe
bresent study was also concerned with the possible summation of an

emphasizer effect by presenting information through more than one sense

modality. BHence, the third treatment variable related to Ehe auditory

mode. This variable was termed inductive versus deduétive mode of verbal

¢ /.

"presentation. . » P . "

e

ot v ‘
Both inductive and deductive treétments were presented via an /

audiotape which accbmpahied the line-drawings. Deductive presentations

-

utiliged a speci}ig verbal;deSCription-of the featurés of each cpncept ]
type. The deductiVe presentation was made~immedi§tely before the visujﬁ
preéentation of ekamples and nbn—exampiest; Thisvmode of presentatioh ﬁay
bg contrasted with thé inductive modevwhich did not provide a verbal =
description of each concept type. Instead,lthe induétive'presentation
urged the‘subjects to search fqr the deéining atfributes 6f each'condépt
tfpe. The prdvision‘of a éoncept definition in addition to a set of |

r:

teaching examéleg has been found to bé éignifiﬁaééiy“mqre facilftative than
a set ofbtéaching examples alone (Féldmani lQ?Q)é?*ﬁf?%kin (1965) has
éuggested that Spegificatioﬁ of concepﬁ'attriﬁutes may reduce learning
difficulty by reducing the number ¢ ! hypotheses to be considéred. Ausubel
& Robinson (1969) have suggésted,that for learners to learn effectively,
they should be presenteq with background informagion as a basis for

uﬁdgrstanding new facts. This "advance organizer" approach may closely

parallel the deductive presentation used in the present study. Several
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corowesrr wot,

étUdies have supported tbe Qse of descriptions which provide verbal cues to
concept definition (e.g,, frayer, 1970; Ffederick, 1972; - Piéhkih, 1965) .
Based.on tbe-preceding re§eafqh findingé, éevefal fUnctional considératibns
led t§ the inclusion of ‘déductive mode pfipresentation‘in the'preéent
stqdy; These includéd thé hypokhesized ability of-deductive prgsentations:
(a) to direct attention.to:relevantndetails througﬁ tﬂe use of»verbal cues
~ and b; increasing.reaundanqy of éritical information;
(b). t6 provide 6rganizétisnal#aids thrsagh'advgnce verbal deséription of
rélevantfdefails.'
METHODOLOGY )
A subject'samplé of 492 males aged 16-21. years, was drawn from a

College of Technical and Further Education in Melbourne, Australia. All

subjects were trade apprenticeslpredominanfly from the automotive

-department. Aptitude grbups were’desigpated on tﬁévbasis of performance on

‘the Group Embedded Figdres‘Test (Witkiﬁ,;Oltman; Raskin & Karp, 1971).

<

Field-independent subjects were determined to fépreéeht'the upper 27 1/2%
ofhhigheét scoring subjects; _Field—dependent subjects ﬁere éetermined_to%
represent the loﬁer 27 1/2% of lowéét‘scofing subjects (cf. Feldt, 1961) .
The instructional mateérials consisted of a series of ling—drawiﬁgs which

were copied onto filmstrip with an accompanying audiotape.. The topic "Fuel

Injector Nozzles in Diesel Engines" was chosen as a suitable concept-
i .

attainment task. Five types of injectdrs were selecﬁed-td'reprgsént five
differept concep£ classes. Most of the iﬁjectors.had global similarities,
yet, eaéh concept class had specific differences which allowed for the
classification of éaqh example into oné of the five cdncept éroqps.
Subjects were pretested for existing Rnowledge, and then randomly assigned
to an individuai sound/filmstrip'machine which was loaded with éne éf the
treatﬁept'combinations. Each treatmgnt_was externally—paced. ihevthfee

treatment variable combined to form eight treatments, each of which
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contained either colour or non-colour cueing, plus either simple or complex

line~drawings accompanied by either an inductive\or'deductive Qerbal

presentation. By administering these eight treatment combinations to

blocks of e1ther extreme field dependent or extreme field—1ndependent

subjects, amtotal of s1xteen treatment groups was'formed. 'Thus, a 2x2x2x2
factorial, extreme-groups design was used to implement this study. For the
. . i '

discussion which follows the results of two immediate,posttest'measures

will be outlined and compared. ' \

\
\

.‘l. a definition test. Subjects were asked to prov1de definitlon

(using words’ and/or pictures) of what each of the five concept

3
|

types had "looked like". The test was administered immediately
following.the instructional sequence for éach concept.type. An
objective.rating scale; based on concept analysis, was developed
‘to facilitate the‘scoring of the definiticns. | |
The ability to prov1de an accurate definition of a concept appears
to relate to the formal level of Klausmeier, Ghatala & Frayer s model of
. conceptual learning (1974). At this level the learner can 1dent1fy examples
and non-examples of the concept, and most 1mportantly can name the concept

and accurately identify it in terms of all its relevant attributes:
. , == "

2. An identification test (referred to as the line-drawings test).

e

Following the completion of all instructional 'sequences, the

subjects were presented with a series of line-drawings for

identification.

The abi lity to identify different examples as belongln% to the same

concept class appears to relate to the class1f1catory level of Klausmeier,
\
Ghatala & Frayer's model of.conceptual learning~(l974). At the
classificatory level, the learner not only can discriminate ang\recognize
: . \
'concept attributes, but also can generalize'to other examples om the basis

) : : . L ) ,
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of épecific, commén attributes. It:is iﬁportant to note ‘that learners who -
'pefformed'wéll on the liné—draﬁing test hay have al§o reached the formal |
le;el éf agﬁainment.
| oo DATA ANALYSIS ¢

.It should be'noted‘that there was some subjéct’mortality after
subject allocatibn to treatments resulting in uneqhal n's in thebtreatment
of greoups. These sﬁbjéct losses wérg causzd by equipment breakdown and
administrative procedufes; Mortaiity was not relétéd to the experimehtal
tfeatments; Analyses- of desigﬁs with4uneéual sample‘sizes may warraht
consideration of the poséible violation of the homogeneity of variance
assumptiqr (Keppei,‘1982; Kirk, 1968). Hence, i; the pgesent stuéy, Ehis
assumpgion was'fested using ‘the Haftley Test dsing pfocedures given by'
Kirk, 1968. Results‘indicated that the homogeneity assumption waé not
violated (see Table 1). This permitted the use of standard F tables in the
analysis of data from this study. |

A foqr—way anélysis of variénce was used to investigate main‘effects
‘and interactions among the four factors; that is, the.three’trea;menfvs
variables and the subject aptitudg variable. Whére a signifiéant three-way

‘interaction occurred, post hoc analyses were conducted to test for simple

main effects. 'These tests used procedures and formulas given by Keppel,

1973; Kirk, 1968 . Simplé‘effects "refer to the detailed orl§9ecific
effects of an independent variable; these effects are revealed by

examining the treatment means within the body of the matrix row by row or
i ‘ — =

.

_column by column"v(Képpel, 1982, p.176).
The Pretest .

Analyses ofvscores for.the p;etést of prior knowiedge revealed tﬁat
there was gg'significant differeﬁce between'the breﬁést scores of the
field—independént and fielé?depepdent groups, t (247) = 1.08, p>.1.
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The Definition Test

2

Analyses of variance revealed two statistically significant main

-
o

effects. No significant interactions were found beyond the .05 level (see
Table 2). S oy
' The analyses’plus-inspectionﬁaf“iéievant treatment means revealed

that:

‘ _ - ‘ .
(a)' Field—independent aubjects.sc0red'significantly higher thah field-
' deéendent subjects; F (1,233) = 22.33, p <.001.
"(b). SUbjecte in the deductive treatments scored significantlyhhigner than
subjects in theiinductive treatﬁents, F (1,233) = 42.65, Ei(.OOOlr
Ali treatment group neans and standard deviations‘for the definition:

posttest have been presented in Tables 3 and 4.

The Line—Drawings Test

Analyszz ~f vatiance revealed statistically significant findings for
the line—drawingsﬁtest. As interacticnsiwere found, -the main effects of
. the factors involved in the interactign must ce'interpreted witn‘caution
' (cf. Keppel, 1982). Tne analysis of varianceiand-inspecticn'of treatment
means suggested the.follcwing main effects: (a) Degree cf'informative
detail;—students in‘simple line-drawing treatments scored significantly
'higher than students in complex’liPe—d:awing treatnents, g (1,229) = 10.45,
p <.01. (b) Mode of verbal presentation-—the deductiVe—treatments resulted
in significantly higher scores than thevinductive treatments, F (1,229)
= 11.95, £3<.001. (c). Subject aptitude--field- 1ndependent subjects scored
significantly higher than field—aependent subjects on the 1ine-drawing
(identification) test, F (1,229) =-60.36, p< .0001.

‘The‘analysisgof line~-drawing scorées also revealed two statistically

significant interactions;‘ Simple/complex treatment (degree of informative

detail) interacted-with field—deggndeﬂée%independence (éubject aptitnde),
L . . e ‘
. T ‘ . LAY )
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"F . (1,229) = 6.31, p <€.05. The'colour/non—colour\cueing by simple/complex -
draw1ngs by 1nduct1ve/deduct1ve treatments 1nteractlon, (that 1s, type of
colour cueing x degree of 1nformat1ve detail x mode of verbal presentat1on)

also was s1gn1f1cant, F (1, 229) = 5.30 E" 05. vTable 5 provides a summary

of the analysis of variance.

The presence of significant interactions in the analysis of variance

renders the main effects uninterptetable without further analyses of the

nature of the interactions. These tests were conducted and led to the

i

following results. Figure 1 graphically presents the means of the
significant three—way interaction. It is important to note that the

influence of cblour/non—colourmcueing appears to be significant in this

@&

] . . R
'higher—order interaction. * Th1s led to a test of the s1mple 1nteractron

effect of the s1mple/complex var1able with the 1nduct1ve/deduct1ve variable

for each of the colour and,non-colour treatment groups. The results of

these F tests indicate that the interaction effects were not significant in

colour-cued treatments, but were significant in non-colour-cued treatments,.

F (1,229) = 4.87, p<.05. A summary of the results of the tests of'simple

interaction &éffects may be found in Table 6. . N

”

Subseduent analyses of simple,_simplé main effects of the three—way'
interaction'revealed that»there was no significant difference between
»deductively presented; simple, non—colour—cued treatments and inductively
'déresented, simple, non—colourfcued treatments. However , deductively-

T " - . ’ ' N !
presented, complex, non-colour-cued treatments. scored significantly higher

than inductively presented, complex, non-colour treatments; F (1,229)

= 10.84, p<.001l. See F1gure 1 (rlght panel) and Table 7. This pattern of

K /7
results was not ev1denced in colour cued treatments. Analyses of s1mple,

s1mple ma1n effects revealed that in treatments that were colour-cued,

- there was no slgn1f1cant differences between deductively presented, complex

v esy
S (| L.
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treatments and inductively presented, complex/treatmehts. However, deductively pre—'

"sented, simple, colour- cued treatments were superior to inductively presented, simple,
¢olour-cued treatments;_g_(l,229) =6.95, p<.0l. See Figure 1 (left panel) and Tablev7.

A second set of simple, simple main effects focused on simple/complex degree- of

’

' informative detail. These analyses revealed that simple, inductive, non—colour treat-

i

\ ments scored higher than complex, inductive, nonrcolour treatments, F (1,229) = ‘ 9. Jﬁg

\ ( 01. There was no signifﬁcant difference between s1mple, deductive non colour

!

Ktreatments and complex, deductive, nonLcolour treatments. See Figure 1 (right panel)
and Table 7. This pattern of Tesults was not eVidenced in colour-cued treatments.

_Analyses‘revealed that in treatments that were colour—cued, there was a significant
| .

o

d1fference between simple, deductive treatments and complex deductive treatments;

@

F (1,229) = 4 09, p <. 05. However, there was‘nol?&gnificant difference between

simple,iinductive, colour-cued treatments and complex, inductive, colour-cued treat- -
- ments. See Figure 1 (left panel) and Table 7.

Figure 2 graphicallyvillustrates the cell means of the .significant two-way

interaction and shows.the score differenceslbetween\field*dependent and field—indepen—‘
‘dent subjects-in both simple and complex line%drawing.tréatments. To support this
. visual‘inspection, the scores were tested‘for»simple main effects. The results of
'these'F tests revealed that field4independent subjects in simple line—drawingvtreabments

. scored signiflcantly higher than field 1ndependent subjects in complex line- draw1ng

.'treatments; F (l,229) = 17.45, P <.OOl. See Table 8. The analvses for the field—'
dependent subJects was not s1gnificant at the .05 level Inspection of Figure.2 also

reveals that field—independent subjects' performance wasqsuperior to\field—dependent

\,
a

‘ subjects' performance. The superiority for field-independent scores was found'to be
. : | .

" signifitant for both simple'treatments; E.(l,229) = 54.50, p <.001 and complex treat-
ments; F (1,229) = 13.90, p <.001.

All treatment group means and standard deviations for the line-drawings post-
. \ a o _ ’
test have been presented in Tables 9 and 10.
L & . . .
[} .. . . . . » . : . / ‘;:. ‘(
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. concept attalnment tasks may be fac1lltated by a more dlfferentlated,

. ‘ . T N ‘ ‘ .
A . ' DISCUSSION .
) L . : . &
Results from both 1mmed1ate measures conflrmed that learners w1th

fleld—dependent aptltude have d1ff1culty w1th externally paced, concept

attalnment tasks wh1ch requ1re ablllty to d1scr1m1nate and generallze. It

-

was not the 1ntent of thls paper to depict the field- 1ndependent .subject-as

" a "better" learner. Nevertheless, 1t is llkely that performance on many

»

1

field- 1 1ndependent strategy.. Concept learninb may be hampered by an

extreme fleld depenaent 0r1entat10n partlcularly when relevant cues are not

[ o

) sallent and not clearly organized, and when 1nstruct10nal time is llmlted

e .
by f1xed—pace presentatlons. . ‘ , ¢ .
L : S

Y a

On the lrne—draw1ngs posttest f1eld—1ndependent subjects rerformance
'( . .~L

was most facilit:ted through the use of simple line-drawings as opposed to -
b . e, ;

- -

»complex-line—drawings. However, field-dependent subjects' performance did

A}
“ » R

not appear t¢ be similarly influenced by degree of informative detail.
This finding is in agreement with that of Frederick (1968) who found that -

only more analytic learners were sensitive to amounts of relevant versus

irrelevant information. As was also apparent in the line-drawings posdttest,

Frederick's less analytic subjects' performance was/hnaffected by changes’

in the degree of irrelevant information,-Whilst morZ analytic subjects’
performance was affected by these changes. .Presumﬁ 1y, field—independent

individuals may have the aptitude to process,visuals that have a high

%

s degree of irrelevant information (cf. Koran, Snow & McDonald 1971) . Yet,

- &
it is possible, that ,1mple l;ne draw1ngs decreased abstractlon time and

-

process1ng effort which permitted more efficient Jand effective processlng

by f1eld—1ndependent subjects. Conversely, fiel dependent individuals may

/
have greater’ dlfflculcy in isolatirg relevant 1nformatlon 1n‘mater1als with

-

high degree of 1rrelevant information (cf. Koran, Snow & McDonald 1971).
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Yet, it is possible, that simple line-drawings did not provide adequate
supplantation to overcome their processing difficulties which were evident

in the line-drawing posttest. Perhaps, fleld—dependent learners needed
a mofe powerful, cue—summatlon effect of combanlng selected functlonal

attrlbutes to supplant the1r processlng weaknesses° In this light, f1nd1ngs

from the l;ne—draW1ngs posttest warrant cons1deratlon. While simple line-

2
.
s

draw1ngs fac111tated performance in general, for all;learners, the three—ﬁay

1nteract10n of all treatment varlables suggested that spec1f1c treatment

~_.

comblnatlons may prov1de effect1ve compensatory supplantatlon for field-
dependent learners. Furthermore, these treatment combinaticns may also ~

~ function to activate the appropriate proceSsiné'modes of fieldJindepéndent

learners. , : v .

Py . . -
In general, there was no significant difference between colour-cued.

. : ' ' - . " s .f\' : ;
and non-colour-cued materials. However, aralyses of the three-way v

N J

interaction of treatment variables revealéd that ‘the pattern of results~in

colour—cued treatments differed to. the pattern of resdl%s‘in non—colcur—cued .

£l

treatment. ﬁ%ls conf1rmed the potent1al 1mpact of type of colour- cuelng as °

‘an 1nteract1ve variable. The 1mp11cat10n of this f1nd1ng may be s1gn1f1cant

, P AR

in the design and prescriptlon of 1nstruct10nal materials. That 1s, when
- », " )

visuals were colour—-cued, s1mple v1suals presented deduct1vely were
O

o

. Superior to simple/inductive, complex/deductive, and by inference to, o
complex/inductive treatments (see Figure 1). However, when visuals were
non-colour- cued, performance was 1mpeded by complex v1suals pPresented

7/
1nduct1vely. These flndlngs suggest/that° (a) complex/lnductive treatmemts

were 1nappropr1ate°fbr concept-attalnment tasks utlllzlng an 1dent1f1cat10n

¥

measure typified by the llne—draw1ngs task, (b) 51mple/deduct1ve treatments
were appropr1ate for concept—attalnment tasks utlllzlng an 1dent1f1cat10n

.

measure typified by the llne—draw1ngs,task; and (c)~the appropriate
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selection QF either simple/inductive or complex/deductive treatments may

® . el e

betdependent upon'the presence or absence of.colour—cueing. When v1suals
) wereacolour—cued, s:mple/1nduct1ve and complex/deduct1ve treatments

appeared to be less successful thar simple/qeductive treatments. L

Canersely,lwhen visuals were,non—colour—cued:.simple/inductive and

Somplex/déductive treatmentsAwere as succegsful as simple/deductive\ . ‘ e
treatments. These relative éifferences'in treatment effectiveness may be

related to dlfferences in proce551ng ease which may have been accentuated

by the l1m1ted time ava1lable in this externally-paced task. In some

-

T )

- . cases, the add1t1on of colour may 1ncrease processing demands and time fw
- (cf. Lamberski & Roberts, 1979). ;he inclusion of complex and/or
inductive treatments may-have4added to ‘these processing demands in
‘colour-cued treatments, result1ng in poorer performance. Conversely, the
combination of s1mple7deduct1ve/colour may have reduced processing and

t1me demands, by produc1ng ‘a cue- summat1on effect which funct1oned to

1solate, emphas:ze and organ1ze relevant information. For example, the

deductive,presentations may have clarified the significance of the
colour—cue1ng, as opposed to 1nduct1ve modes which gave no process1ng
clues as to the mean1ng of the colour cues. The simplified visuals may

have further reduced processing and time demands‘by aiding colour cues to

isolate and direct attention to relevant-concept details. When viguals

¢

were non—colourjcued, only the complex=inductive treatment resulted in

significantly lower performance. This result.may be also attributed to an

increase in process1ng demands and time assoclated with th1s treatment.
The other treatments prov1ded either s1mple visuals to isolate and/ -

° emphaslze.relevant_cues, or deductive presentations to emphasize andc

&

- organize relevant details. The non-colour, complex, inductive treatment

n

did not provide'any of these processing aids. Processing demands and

0 - ,- S . Rby
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/ v
time, and associated processing difficulty appear to have'increased as a

,

consequeqbe, resulting in poorer performance.

T,

The general superiority for a deductive mode of presentation

N

(definition posttest)_is in keeping with findings reported by Klausmeier,
Ghatala &'Frayer (1974), Remstad (1969), and Swanson (1972),;who have

supported the rate of verhal emphasizers as facilitating performance on a

concept attainment task. As Klau smeier et al. pOinted out definitions

‘may make relevant cues more noticeable and, as a result, may aid in the , -

differentiation.of relevant fronyirrelevant information. This may
. /V

increase both learning efficiency and effectiveness by reducing the number

of poss1ble hypotheses (Pishkin, 1965), which may be helpful in reduc1ng
. the memory demands which have heen associated with field-dependent
hypothes1s testing strategies;(cf Mayer 1977) . By providing ready—made
' B transformations,'the deductivL presentations may have facilitated both
- field-dependent and‘field;in4ependent processing‘by'providing advance
organizers which presented aiformat to guide'the.ogganization and
restructuring ofrthe yisual information which followed{(cf; Ausubel &
Robinson, 1569; Lewis, 1980) The facilitativeieffect of advance
preparation of learners has be¥n_documented previously by several sources
(e.g.,'Allen, 1975; and Gagné Rohwer, 1969) . ;In the definition
- posttest, mode'of yerhal presentation represented an important
cons1deration which influenced pegﬁormance on a. concept task requiring
that subjects prov1de an accurate description of ‘the concept.‘ As

deductive presentations provided a complete verbal description.of all

t

. 1 .
concept attributes, it is not surpri;ing that 'these presentations were

found to result in superior performandf on the definition posttest.
. Cronbach & Snow (1977) have suggested that the design of instruction
should be selective according to'aptitude.' Their,emphasis is directed

/ | -1 s h
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rds the choice of appropriate instructional techniques, rather than

to th ;seleétion of a medium.as an invariant entity. This view is
particulariy appfopriate Qhen qonsidering the implications for
instructional'practiée'suggeéged.by this study. vFirst, the results
suggest pfactical implications in terms of specific pfocesses reflected

. by field-dependent and fieldeindépendent learners When‘dealing with
line-drawings. The findings compleme;t these implicaﬁionsiby supporting
the view tﬁat the design of instruction should be seleétive because of
cogﬁitive style differences in prdcessiqg informqtiqn.in<a concept

- attainment task. &Although the same treatments often facilitated both
.
fieid-dependent/field-independent performance, one important implication
should not be overlooked. While the effective treatments permitted

field-independent indivudals to perform more successfully, for the

field-dependent learners, these same treatments may have been of critical

importance in reaching a criterion of suricess. As:éxpected,
: field—éependent individuals appeared fo be handicapped‘in reaching
higher‘levéis of concept attainment. The éf%ective treatments may ha§e
”beés,imperafivé for acceptable performance by fiéld;dependent 1earne£s who
may have needed specifié supplantation in order to ﬁeet a basic performance
criterion. Pedagogical procedures need to acknowledge the potentlal
relatlonshlp between the proce551ng capac1ty of,a 1ear;er and the
‘processing demands for information to be acqu:red. Consequently,
‘instructional designers/educators should tailor materials to ;i& both‘the
cognitive, psychologféal r;quireménts of the task and the cognitive styie
predispositions of learners. In so doing, they will promote a regard for'
the.individual tbat is méde pogsib1e~throi?h aﬁtitude'sensitive

instruction.
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Table 1

Results of Hartley's Test of Homogeneity of -
Variance forrall Posttest Scores (Study I)

(Kirk, 1968, p.62)

Largest Smallest

Posttest Variance Variance af ~— max.
Line ‘ *

Drawings 23.98 7.27 16,13 3.30
' *

Definitions 63.93 11.46 16,16 . 5.58

*p> .05
264

249

922




Tablel 2

Andlysis of Varianée of Scores on Definition
Test Items (Study I)

¢

Source of Variance - : ’ SS df . . -MS ; E
® A Colour/Non Colour ‘ ‘ ‘
Treatments ' ' 76.205 1 76.205 - 2.40
B. Simple/Complex '
. Treatments- 112.528 1 112.528 3.50
C Inductive/Deductive . . *%
Treatments ; 1352.196 1 1352.196  42.65
D Field-Dependent- 2 _ ' R
Independent Aptitude 707.875 1 707.875  22.33
AxB : ' . 4.25%5 1 4.255 0.13
' AxC - 98.764 1 98,764 3.12
AxD 61.446 1 6l.446 . 1.94
BxC" ' 34.853 1 34.853 1.10 .
BxD : ‘ : 4.606 1 4.606 0.15 ‘
CxD ; 53.609 1 53.609 1.69
"AXBXC - 37.480 1 37.480 1.18
AXBXD 22.833 1 22.833 0.72
, . AxXCxD 20.930 1 .20.930 0.66
, ‘ " BXCxD : 49.175 - 1 49.175 1.55
AXBXCXD ' 45.608 1 45.608 1.44
Explained . o '+ 2720.107 15 181.340 5.72
Residual =7 - . 7386.769 - 233 31.703
fo | . »
TOTAL - 10106.876 248 40.754 ‘
* p < .00l ‘
*% p < 0001 . . 0
26
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Teble ti

Treatment Group Means & Standard Deviations for Fleld—Dependent and Fleld Independent

o _ f Aptltude (Definition Posttest)
. TREA_TMENTS ' APTITUDE ' ROW
s » : Field-Dependent - _Field~Independent _ .
v X (D) n . X - (SD) ) X (SD) n

1. Simple, Inductive,Non-Colour 120.00 (5.82) 19  ° 23.87 1(3.74)’ 15 . 21.71 (5.31) 34
2. Simple,Inductive,Celonr l6;80 (3.38) 15 "20,43 (5.54) 14 - 18.55 (4.84) 29
| 3. Cemplex,Indnceive,Non-Colour 16:76 (5.58) 17 ~21.06 " (8.00) 17 . 18.91 (7.13) 34
4. Complex,Inductive,Colour 18.53 (5.77) 15 16.81  (6.04) 16 17.65 (5.87) 31
S 5. Simple,Deductive,Non=Colour  21.64 (7.70) 14 25;12 (6.42) 17 24.09 (7.27). 31
'boi 6. Simpie,neductive,eoibur | 23.o§ (5.69) ‘16: : '.26Fl3 (5.18) 15 24052 (5.59) - 31
'&g a 5}'Cbmplex,nedubtiQe,Non—Coloqr 21.29 (4;41) 14 26.40 (3.87) 15 23.93 (4.83) 29
8. CompleX}Deductive,Coleu%" 21.07 (4.96) 15 - 25.93  (5.26) 15 . 23.50 (5.60) 36
COLUMN - " 19.84 (5.80) 125 23.32 (6.49) 124 . 21.57 (6.38) 249
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Table 4 - o S : ' - .. N

Treatment Group Means & Standard Deviations for Aptitude x Degree of Informative Detail

L _ X Type of Colour Cueing x Mode of Presentation {Definition Posttest)
'TREATMENTS ) APTITUDE . " ROW
' , _Field-Dependent -_Field-Independent _
, g L X (SD)  .n X (SD) n - X (SR) -~ n
A. Degree of Informative Detail: ) :
{low) Simple - 20.36 (6.11) 64 . .24.26 - {5.70) 6l .. 22.26 (6.21) 125
(high) Complex ©,19.29 (5.45) el . 22,41 (7.09) 63 20.87 (6.51) 124
B. Type of'ColourfCueing? - : . :
‘Colour Cued v ) 19.90 (5.52) 61 22,27  (6.62) 60 21,07 (6.21) 121 '
Non-Colour ; i 19.78 (6.06) -64 ‘ - 24,31 {(6.11) 64 22.05 (6.53) 128
. N .*, ¢
C. Mode-of Presentation: oo ~ : .
Inductive ‘ : 18.11 {5.13) 66 - 20,50 (5.84) - 62 '19.27 (6.02)- 128
% Deductive 21.56*(5.69) 59 126.15 ° (5.17) . 62 24,02 (5.85) 121 ,° )
tY) COLUMN . 19.84 (5.80) 125 ' 23.32  (6.49) 124 21.57 (6.38) 249
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, B Table 55
v .
Analysis of Variance for Scores on Line Drawing ‘
Posttest Items x (Study  1I) X
Seufce of .Variance o Ss af  MsS B |
. N . B ' _‘. .
i . »
‘ A Colour/Non Colour Treatments .“:‘1.106 1 1.106 - 0,08
. B Slmple/Complex Treatments T 141.401 - 1 141.401 10.45%* _
_&),V,,,‘\%/I’auctlve/Deductive T T ' . - - ;’
| Treatments 161.716 1 161.716 11.95%*% - ,
D Field- Dependent Independent . - , :
Aptltmde S 816.918 1  816.918  60.36**%* :
AxB . ,0.017 1 0.017 0.00 : ’f
AxC © S . 6.591 1 © 6.591 0.49 !
“AxD - v , i 0.884 1 0.884 0.07
BxC . ' .. .27.057 1 27.057 2.00 ,
BxD .. . - . 85416 | 1 85.416 6.31%. )
, _ . : _ o
CxD ) ' L 2.330 1 2.330 0.17 .. - 0
AXBXC 4 S '71.710 1 71.710 5,30
\AxBxD o ., 3.945 1. 3.945 0.29 .
leCxD . L1 42,299 1 42.299.7  3.13
?xcxn ' o ' | 10.584 -1 10.584 0.78
~ AXBXCxD . S L7 1 10.117 0.75 ’
\ v X . ‘ _' ) t‘ :
Explained , | © | 1407.626 15 93.842 . 6.93
‘Residual L _ 3099.174 229 13.534  ° -
A ’ ‘ | ) |
A, TOTAL e 4756.800 244 18.470 - K .
. o | . )
. ) f ' i
. ; | ! !
* .p<.025 . -
. I H
* % _P.. =.Ool ‘ R / - 4’
‘ ]
**%%x  p <.001 ' i ‘
*kkk P <.0001 !
| 27.
i
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; B Tablel6 U/

B! Y

Summary, of Variance for Scores on the Line=.
Drawings Posttest Item54/includ1ng Tests for
Simple Interaction Effects. . '
.(Adapted from Keppel, 1973, pp. 286~ 290
Pp.325-327, pp.360-362; 1982, pp.304- 309,
pp 341-344; and Kirk, 1968 Pp.222-224) | .

|

. T : .
Source of Variance. SS arf MS _ F
A Colour/Non~Colour . »
- Treatments : ‘ 1.106 = 1 1.106 0.08
B Simple/Complex Treatments 141.401 ‘1 141.401: . 10.45%%x%
C Inductive/Deductive / , o L
Treatments - 161.716 1 161.716 11.95%%%
- | ’ ’ [ |
BxC o . ©27.057 1 27.057 . " 1.99 .
[ ;‘ .
BxC at a; ' 9.347 1 9.347 | 0.69
\ : . . . S
BxC[ gt az. N ~ . 66.023 1 66.023 | 4.87%
H AXBXC' ; S 71.710 1~ 71.710 & = ,5.30%*
i . i ]
{ " Residual ' ' ‘\q399.174‘ 229  13.534 . .-
f TOTAL ' | 4506.800 244 - 18.470 -
x p< 0125
*x p< .025
| kK% p< ".001 . ‘ N . !
i 1. a = colour-cued
. €0 !
32 = non-colour-cued
; ' .
. R75
o 254 | | L
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i . : . . R
. d /‘ Table 7. | - : £
. o Summary of the Analysis of Variancé on Line- )
\ Drawing Test Items, Includmg Tests for Simple, .
.. / S:.mple Main Effects’ .
(Adapted from Keppel, 1973, pp. 290 292, B v N ¢ ’
. PP.326-327, pp. 360-362; 1982, pp.309- 311; '
¢ and Kirk, 1968, pp. 222-223) -
r .
. . 7/ 1 R - ”
Source/ of Variance . ss af MS E '
. .
. " A Ccolour/Non-Colour . 7 . ‘
. ,  Treatments 1,106 1 1.106 o".os . -~
s - . \
B Simple/Complex Treatments 141,401 1 141.401 . 10.45%%*% . -
- C Inductive/Deductive . o R / ’ ‘
Treatment’s 161.716 1 161.716 11.95%%%* ‘ |
’ " ’ : fid . }
. AxB : 0.017 1 v.017 0.00 .
‘ ' RAxC 6.591. 1 6.591 0.49 P . |
; . Bxc - 27.057 1 27.051 2.09 'y ; .
b ‘ . . ' © ’
Bata ¢ 9.710 1 9.710 0.72 ;
. L3 - - i i _\‘
. B at a, ¢ 55.254 1 55.354 4.09% B f
Sowo 1.72 . .
- ! ‘ o . : ¢ |
B at a, ¢, 132.046 1 132.046 9.76%%* i ' , |
v o . * |
B at a, ¢ . - 1 - —‘a, . !
272 o ' . 1
' - s N
_— Cata, b= . 94.090 1 94.090 6.95%** |
7 : i (]_, 1 - f 13 . |
|
. Cat'a b 28.896 1 + 28.8% 2.14 |
%, . ’ , |
oo
', cata, b 0388 1 0.388 0.03 |
. ; ' ' |
cdta, b, - 146.758 1 146.758 10.84%%kxx ’ |
. . |
AXBxC - - 71.710 T 71.710 5.30%* |
) ) . L |
Residual ¥ 3099.174 229 13,534 - |
TOTAL 4506.800 . 244 18.470 - |
* p <.05 **% p <01 ’ -
** p <025 **¥% p <001 o \ ‘ _
” o i . .
a the mean scores for these cells were equal ’ . v
1. a, = colour-cued . ) ) -
a, = non—colour—cuea - ’ B T
\ ’ T '
bl = simple line—dram.n‘g oL ° ‘
\ bz = complex line—dr;awmg ' . .
". cl = J.nc{uctlve presentation , j KX N k
; .¢, = deductive presentation . g _
\ . '
. ~ < LI !
Y , ° .
\ .S I A ,‘
\ :
-\ : N
. ’ 4 . ~ ?‘i o ) >
. , . o, .
\‘1 . . - H} . "
=ERIC ’ ' .

. »




Table - 8
_ " Summary of the Analysis of Variance for-Scores on
. : - Line Drawing TPest Items, Including Tests for
"Simple Main Effects.
(Adapted from Keppel, 1973, pp.284-286, pp.360-362;
1982, pp.214-221, pp.235-236; and Kirk, 1968,
pp. 179-182) .

Source of Variance™ ‘ - ss

th

LV 4 Al
MS E

jeN

B Simple/Compléx Treatments  141.401 1  141.401 10.45%*

. D .FieldtDeéendEht—Independent

Aptitude ~ 816.918 1  s8l6.918 60.36***
e . BxD .« g5.461 1 85461 6.31%
. G?C ) : . . - R
B at d; S . 3,717 1 .3.717 0.27
i . Batd B 236.221 1 236.221  17.45%%
| - . , P
D at b, S 737.544 1 737.544 54.50%%*
L | at b, | 188.149 1 ° 188.149  13.90%*
~. Res‘dual o - 3099.174 229 3099.174 -
TOTAL v . 4506.800 - 244  18.470 -
*  p< .025
¥%  p< 001 o ' o L e
. ‘ "%k p< 0001 . |
‘ 1. b1'= simple line-drawing
Dt b2 = complex l¥3i:draw1ng )
e d; = field-dependént “aptitude
S d, = field-independent aptitude - Y.
: . et

Q : v : -

-
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Tabie

ERY

A

Treatment Group Means and Standard Deviations for Field-Dependent and Field-Independent

Aptitude .

————

(Line:Drawiqg Posttest)

A

TREATMENTS . . . APTITUDE- ROW
_Field~Dependent \ _Field-Independent o :
X (D). n - X (SD) n X - (SD) n
1. Simple, Inductive,Non-Colour -10.00 (%.89ﬁ 1fl9 © 13,93 (3.43) 15 11.74 (3.67) 34
L . . to- - s . 11
2. Simple,Inductivée,Colour 7.27  (3.47) 15 _13.85 (2.91) 13 10.32  (4.60) 28
3. Compléx, Inductive,Non-Colour 7.88 ° (3.04) 17 9.75 (3.45) 16 8.79  (3.33) 33
4, Coﬁplex,Inductive,Colour 8.53 (3.78) 15 10.44 (4.35) 16 9.52 (4.13) 31
5. Simple,Deductive,Non-Colour 8.54 (2.70) 13 14,47 (3.69) 17 11.20 {4.41; 30
6. Simple,Deductive,Colour - 11.06  (4.07) 16 14.67  (3.75) 15 12.8r  (4.27) 31 o
7. Complex,Deductive,Non~Colour 9.86. (4.90) . 14 13.80°  (3.63) 15 11.90 . (4.66) 29
8. Complex,Deductive,Colour 9.80 (4.34) 15 12.07 ©  (3.83) 14 10.90  (4.19) 29
’ ‘ ‘ b
- COLUMN 9.15 (3.78) 124 12.84 (3.99) 121 - .10.97- (4.30) 245 . "
i
e W
1 A} O
, —
: g
1 e
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Table 10

Treatment Group'Means and Standard Deviations for Aptitude x
‘Degree’ of Informative Detail x Type of Colour Cuéing x Mode
of Presentatlon (Llne-Draw1ng. Posttest) :

TREATMENTS APTITUDE ROW .
_Field-Dependent ' _Field~Independent _ _
- X (sD) n X (sDp) n X (SD) n
A. Degree of Informatlve Detall .
' (low) Simple 9.32 (3.56) 63 14.25  (3.42) 60, 11.72  (4.27) 123
(high) Complex 8.97 (4.02) -6l 11.45 (4.06) 61 10.21  (4.21) 122
B. Type'éf Colour Cueing: i . : : '
Colour Cued 9:20 (4.13) 6l 12.69  (4.02) - 58 10.90  (4.42) 119
Nofi—Colour 9.10  (3.45) 63 12.96  (3.78) 63 11.04  (4.20) 126
C. Mode of Presentation: - .
Inductive, 8.50 (3.30) 66 11.87 (3.54) 60 10.10 (4.04) 126
Deductive 9.90 (4.00). 58 13.80 (3.73)- 6l 11.89 (4.3%) 119
EOLUMN 9.15  (3.78) 124 12.84  (3.99) 121 10.97  (4.30) 245

i€




32°

REFERENCES

Allen, W.H. Intellectual abilities and instructional media design.
AV Communication Rev1ew, 1975, 23 (2), 139- 170.

Arnold, T C., and Dwyer, F.M. Reallsm in v1sua11zed instruCtion.
"Perceptual ard Motor SklllS, 1975, 40, 369 =370..

Ausburn, L. J and Ausburn, F.B. A supplantatlon model for instructional
design: A prelimimary investigation. Paper presented at the
National Convention of the Association for Educational Communlcatlons
and Technology, Miamiz—Fiorida, Aprll 1977. !

' Ausburn, L.J., and Ausburn, F.B. Cognltlve styles: ~Some information’

and implications for 1nstructlonal de51gn Educational Communications

‘ and Technology Journal, 1978, 26 4), 337 354

0.

chool

Ausubel,. D.P..; a_nd Ro inson; F c 00 T A
' rk: Holt, Rlnehart and Winston, 1969.

Sc
Y

Bourne, L.E. Jr.'.Human conceptual behavior: Contemporary topics
in experimental psydhologyr Boston: 'Ally. and Bacon, Inc., 1966.

Bruner, J.S., Goodnow, J.J., and Austin, G.A. A study of thinking.
New York:l'John Wiley and Sons, 1956. ' ’

Canelos, J.J. Three types of learning strategies and their effects
upon -learning from visualized instruction ccnsisting of varylng
stimulus complexity. Paper presented at the Annual Convention of
the Association for Educational Communlcatlons and Technology,
New Orleans, 1979.

Chute, A.G. Effectiveness of color and monochrome versions of ‘a film
on incidental and task relevant learning. Young Researcher Award,
Association for Educational Communlcatlons and Technology, New
-Orleans, 1979. .

Cronbach L.J. and Snow, R.E. Individual dlfferences in learnlng ability
as a function of instructional variables. Final Report, USOE Contract
No. 0C4-6-061269-1217, Stanfr xd Un1vers1ty, 1969.

Cronbach, L.J., and Snow,AR.E; Aptitudes and instructional methods.
New York: Irvington Preség 1977.

Dickstein, L.S. Field independence in concept attainment. Perceptual
and Motor Skills, 1968, 27, 635-642. -

Dwyer, F.M. Jr. A gulde for improving v1sua11zed 1nstructlon.
State College, PA: Learnlng Serv1ces, 1972, '

€

: Feldman,‘K;V; The effects of number-of positive and negative instances,,

concept definition,. and emphasis of relevant attributes on the
attainment of mathematical concepts. (Technlcal Report No. 243), i
Wisconsin Research and Development Center for Cognltlve Learning, o .

1972, '. R o ‘ 2_0U
R Ff'i,_ . RD9




Feldt, L.S. The use of extreme groups to.test for the presence of a
relatlonshlp. Psychometrlka, l96l 26 (3), 307-317.

Flemlng, M.L., and Sheikhian, M. Influence of plctorlal attributes
on recognition memory. AV Communlcatlons Revlew, 1972, 20 (4)
423-441. R

Frayer, D.A. Effects of number of instancés and emphasis on relevant -
» attribute values on mastery of geometric concepts. by fourth- and
~ sixth-grade children. (Technical Report No. 116}, University of
Wisconsin, Madison;. . Wlscons1n Research and Development Center for
Cognitive Learming, 1970. :

Frederick, W.C. Information process1ng and concept learnlng at grades
6, 8 and~-10 as ‘a function of cognitive style. (Doctoral Dlssertatlon,
University of Wisconsin, 1967). Dissertation Abstracts Internatlonal
1968, 28, 4478A (Unlverslty Microfilms No. 68—1082). ~

agmn e, R.M. The eondltlons of learnlng. New York: Holf, Rinehartkand
Wlnston, 1977 : : . »

Gagne, -R.M., and Rohwer, W.D. Jr. Instructional psychology. Annual
Review of Psychology, 1969, 20, 381-418. .

’Garrlck C.E. Design of 1nstructlonal 1llustratlons in medicine.
Journal of Audlo Vlsual Med1a~1n Medicine, 1278, 1, 161-173. -

Goodenough, D.R. The role of individual differences in fleld dependence
as a factor in learnlng and memory. Psychologlcal Bulletin, 1976,
83 (4), 675-694.

Heidt, E.U. Media and learner operations: The problem of & media
taxonomy revisited. British Journal of Educational Technology,
l977,-8, (1), ll—26. ' '

Hull, C.L. Quantltatlve aspects of ‘the evolutlon of concepts.
. Psychological Monographs, 1920, 28, No. 123.. o

Joeeph J.H. The 1nstrucxlonal effectiveness of integrating abstract
and realistic Visualization. Paper presented at the Annual
Convention of the ‘Association for Educational Communications and -
Technology, New Orleans, 1979.

-

Keppel, G. “Design and analysis - A researcher's handbook. Englewood
Cliffs, N.J.: - Prentice Hall, l973.

w

Xeppel, G. Design.and analysls - A researcher's handbook Englewood
' Cliffs, N.J.: Prentice Hall, l982

Kirk, R.E. Experlmental design procedures for the behav1oral sc1ences.
Belmont CA: Wadsworth, 1968.

- . : M
' Kirschenbaum, J. Analytic—global cognitive style- and conceptfattainment
strategies. .(Doctoral Dissertation, Claremont Graduate School, 1968.)
Dissertation Abstracts International, 1969, 29, 4868 B—48b9 B.
(University Microfilms No-. - 68-18, 276). ;’-

260 P81




34

KlauSmeier, H.J., Ghatala, E;S., and Frayer, D.A.. Concept learning

and development: A cognitive view. New York: Academic Press, 1974.

Koran, ﬁ L., Snow, R.E., and McDonald, F.J. . Teacher aptitude’ and
observational learnlng of a teaching skill. Journal of Educational
Psychology, 1971, 62, 219 228.

Lamberski, R.J., and Roberts, D.M; Efficiency of students' achievement
~° using black/white and color coded learning and test materials.
Paper presented at the Annual Convention of the Association for
Educational Communications and Technology, New Orleans, ‘1979.

Lewis, J.M. Concept atta1nmen1 among postsecondary students.
Instructional design and delivery. Educational Technology, 1980,
20 (7), 5-17. o °

Mayer, R.E. Thinking and problem solving: An introduction to human
cognition and learning. - Glenview, Ill.: Scott Foresman, 1977.

Ctto, W., and Askov, E. The role of color in learning and instruction.

Journal of Spec1al Education, 1968, 2, 155-165.

Pishkin, V. D1mens1on availability w1th antecedent success or failure
1n concept 1dent1f1catlon. Psychonomic Science, 1965 2, 69-70.

Remsted, R. C. Optllelng the response to a concept attainment test
through sequential clagsroom experimentation. (Technical Report
No. 88), Madison, University of Wisconsin: Wisconsin Research
and Development Center for Cognitive pearning, 1969.

]

‘Salomon, G. Can we affect cognitive'skills through visual media?
An hypothesis and initial findings. AV Communication Review,
1972, 20 (4), 401-422.

&

‘salomon, G. Interaction of media, cognition and learning. San
~-Francisco: Jossey-Bass, 1979.

’Severin, W. The effectiveness of°relevant pictures in multiple-channel
communication. AV Communication Review, 1967, 15, 386-401.

Swanson, J.E. The effects of number of positive and negétive instances,

. concept definition, and emphasis of elevant attr.hutes on the
‘attainment of environmental concepts by sixth-grade children.
(Technical Report No. 244). Madison, University of Wisconsin:
Wiccongin Research and Development Center for Cognitive Learning,
1972,

-

Trabasso, T.R. Stimulus emphasis and all-or-none learning in concept
identification. Journal of Experimental Psychology, 1963, 65 (4),
398-406. :

Witkin, H;A.; and Goodenough, D.R. Field dependence revisited. .

.Princeton, N.J.: Educational ‘Testing Services, RB-76-39, 1976.

Pr s

e




35

Witkin, H.A., Goodenough, D.R;,'and-Oltman, P.XK. 'Psycholgical
differentiation: ‘ Current status (Research Bulletin). Princeton,
N.J.: Educational Testing Services, 1977.

Witkin, H.A., Mooré, C.A., Goodenough, D.R., and Cox, P.W. Field
dependent and field independent cognitive styles and their

educational implications. Review of Educational Research, 1977, 47 (1),
1-64. : '

Witkin, H.A., Oltman, P.K., Raskin, E., and Karp, S. A manual for the
Embedded Figures Test. Palo Alto, CA: Consulting Psychologists
Press, 1971. ’




. TITLE: A SUDDlantatlon ADDrooch to the De31an of
Instructional Vlsuols
 AUTHOR: Margaret French

263




A SUPPLANTATION‘APPROACH TO THE DESIGN OF

, 'INSTRUCTIONAL VISUALS |

MARGARET (MEG) FRENCH

‘ | -
. MONASH UNIVARSITY . AN
VICTORIA, AUSTRALIA
.
3 Wv +
.'A N » , ’ .
¢ o - Paper presented at the National Convention of the

Association for Educational Communications and .
Technology, New Orleans, Louisiana, January, 1983.

»

Y




ERIC

Aruitoxt provided by Eic:

/ *

I

'
3 i
’ '

- ‘ : .
" . A SUPPLANTATION APPROACH TO THE DESIGN OF INSTRUCTIONAL MATERIALS
| X o **f o L

1
|
y
'i
|

Adaptation to the'Indiuidual EearnerVThrough Media lf

) a. " . “ . ' LT ;/
. Today's_learner lives in a dynamic, multimedia environment. 'Adver—
.-"' . 1
tizers, entertainers, polit1c1ans are some of those who have recognized /
\ i )
the pervasive power of visual media to transm/t informaticn, to d1rect

v

attention and to 1nfluence opinion. Many educators search to find ways

e 1 Sy '. -

of utilizing visual media in the learning env1ronment These educators :

i

may look to researoh to provide a guide to developing pract1cal effec—/
/ /

. /- K
tive methods . of 1nstructional des1gn A grow1ng frustration lies in /

o
” J

their criticism that it is difficult to relate many findings to a class— /-

room.setting. , . Sy

This paper will propose dn instructional design research model . that
. . "
~incorporates factors which 1nfluence the effectiveness of variables as

! i
they 1nterrelate in a learning situation. - The follow1ng analogy seeks to
; . v ‘ L /
. illustrate the nature of these factors by relating the components qf an
' . /
effective consumer package to those of an effective learnrug packdge.
. ¢ k! o k

The advertis1ng world may cons1der several factors when Hevelopino market

-

-~

research.» For the purgose of this analogy, the factors contributing to -,

the effectiveness of a consumer package may be grouped 1nto three maJor
v | - .
components. ; ‘ g T B ' w /'

-

Factors contributing to the product, or what the advertiser wishes
;o sell, represent the first component. ' The second group represents the

consumer or the person to whom the product is directed. The third com-

n
. 1

ponent is represented by the media characteristics which determine how .

- - ) ]

2. . -v . oo . . ‘ ‘of""’

<y

o
[>2)
G
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mc

s [ -

re

‘the sales message will be communicated to the consumer. An ineffective'ﬁ

advertisemeht fails to successfully integrate these three components.

~ For example, a product may have no consumer appeal because it was aimed

!
.

to the wrong consymer .group, or itfwas'presented in a way that hdd an

e

_unplanned, undesirable effect on viewers.

v
-— . . . ‘

The same three components*can'be considered to-exist as vital

> . \

. elements of a learning patkage. In educatlon, these components are

represented by the learn1ng tasks (ox what is.to be learned), the learner

(or the person to whom the 1nstruction 1s d1rected), and the med1a (or
o
how the message will be communlcated) Ineffective rﬁstructlon also

L4
P =gy

fails to integrate these three groups-of variables. For example,_a e

f © & .
. student may fail to learn toroperate- complex apparatus not because -of

J

lack of ps&chomotor ab111ty, but bécause of‘inability to interpret the

visuals used to describe the procedures. .The learner is deemed a failure
- ! - . . .

when, in ﬁact,‘the instructional visuals may have failed either by being

1
1nappropriate to the task, or by being 1nappropr1ate to the learn1ng

style of the student. In both" bu31ness and educatlon, 1ntegratlon of. the

. i

-

u'three~comp3nents is vital, whether the. goal be. an effectlve sales package

IR

e or an effettlvevlearnlng program. B ' ; ) g

[ ~ ‘

. _ X ;
An edycational research model which sekks to integrate the demandﬁ
: . ' : | ’ / i //.
© of the learning task with the aptitudes of learners‘and appropriate media

- “ } . .
/characterlctlcs has been termed "Apt1tude Treatment Interaotlon (ATI)

'
. i " n

S This approcch calls for a research methodology whlch copsiders the, indi-

vidual leatner s character1st1cs in relatlon to the bther compone ts of

v

the 1earning environment (Cronbach & Snow, 1977) The ATT app;7éch to

research seeks to match a learnér's apt1tudes with both learnl g. task

b i
" . . . . /o
N ﬁ /// N . S ; - . YA
‘ ; ,
. - - : . . N’
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demands and appropriate methods of 1nstructlonal presentation of learnlng

PO - Y

- and testing mater1als. To av01d 'trial and error" searchesffor inter-

o .

actions, Cronbach & Snow have stressbd the need for clearly defined

a . 1%

&5

studies, which systematlcally vary factors that descrlbe the learner 5

)

aptitude’in relatlon;to the task demands and the»abtributes of the-'

i
instructional media to'bé used Several authors (e. g., Clark /1975 o,

.

, |
Heidt, 1975, 1977 CronbaEh & Snow, 1977) have stressed the need for

taxonomies to provide a systematic way to deSCribe and organlze media

%tJributes and subJect ‘aptitude varlables. They suggest‘that a

m t1var1ate taxonomic approach may enhance appllcabll1ty of results.

ATI methodology, when applied to educatlonal research hypothesizes

an 1nteraction between medialattrlbutes and learner/aptitudes, whlch

b 7

‘implles that a taxonomy of med1a attr1butes must be/related to taxonomies‘

ésed to class1ry learner character1st1cs. That is, the search for

4

" "
<, 7

'aptitude treatment 1nteractlons may be Viewed as-a survey of ways-ih

-~ -

whlch attr1butes of ind1v1duals and 1nstructlonal“treatments ‘may 1nter-.

zelate (Cronbach & Snow, 1977) Cronbach & Snpw's v1ew is based on ;the

! i a T — . .

assumptlon that tHe learnlng env1ronment should be adapted to match the
I

learner. This assumption has been applled by Salomon (1972 1979) and

Ausburn ‘and Ausburn (1977, 1978) to 1nclude 1nstructlonal treatments that -

’
I

provide for weaknesses and deficiencies in| learner aptitudes. These

Cty

authors have called these meﬁhods supplantation approacnes. Supplanj
tation is based on the theory that learnlng will be most effectlve when
w

_the’ requlrements of the task and methodS/of presenting 1nformatlon o

l

preclsely complement_the_internal processing skills of the learner or

-

I3

/
adapt to the aptltude of each student. ° Ausburn and“Ausburn (1977)

. |

~




‘proposed” a supplantation model that would give assistance in designing

instruction particularly when the learners' aptitudes were 1ncompatible B

with the learning tesk réquirements, In their model, the supplantatlon
relationshipnbetween the iearner.and taek was conceptualized as a
~ connecting media "link," which'may be incomplete due to a learner's
inebility to meet certain task demands. The lrnk was viewed as a
connéction between learner and task that is facilitated through the uee
. of supplantatlon teehnlques whlch form a "br1dg1ng mechanism" (Figure 1)
- In cases where a learner’s aptitude capac1t1es ‘and the task requ1rements

are made compatible through the use of appropriate medla, the link is

ccmplete and performance is likely to be.successful. However, when a

‘"~**“v~“—discrepancy existSWbetween-learner~capacitie31and-taék“demandS“which”is et

not overcome through the use of media, the link is likely to be in-

'compiete and performance is.eipected to be poor (Ausburn and Ausburn:

Y

1977). . B | - .

P4
14

A -Supplantation Model for Instructional Design

i Ausburn and Ausburn's;origina} model (Figurell) has been adépted in
the present paper as illustrated in Figure 2. The present nodel takes a
broader view of supplantation to incorbnrate'niewpoints of other authors.
y ﬁ Heidt (1977) has noted that a’nunber.of possible gradations of supplan-
| tation may exist within supplantation theotry. 'The model illustrated in
F1gure 2 reflects this view by 1nd1cat1ng that. the degree/ amount of -

&

supplantatlon requ1red is dependent on the degree of aptltude capacity of

the learner. To a large extent, the learning tasE‘determines the nature

of the learner operations to be supplanted.

>
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‘they serve (cf Heidt, 1977).

"bridce and facilitate successful task'performance.'

v 1 N _ \ . . - -
However, the amount of supplantation depends on the aptitude capacities

- v 6

of the learner. Thus, if a learner has a high degree “of operational

capacity to meet a task's demands, then only a low: degree of supplanta—

tion may be warranted Conversely, if the specific aptitude of the

learner is. low, then a high degree of supplant&tion will bevnecessary.
(See,Figure 2.)

Figure 2 also indicates that supplantation approaches are affected
not only by "degree of learner aptitude," but also by the attributes of
the media available. In learning,tasks,_media may be.used to activate
and/or supplant certain cognitive proéesses, Thus, media have the power

to influence learning processes through attributes which maylhave unique

psychological and intellectual effects on a learner

.These may be termed

]

the "functional attributes of media according to the learning functions

These functions may include, for example,

the power to guide, to inform,‘to emphasize, to reinforce, and to organ-

ize (Heidt, 1977).
- All media have inherent attributes which define each medium's

characteristics. Different attributes achieve different media fun"ctions.=

These functions -are achieved through inherent differences in the struc--

tural attributes of each medium. (Heidt, 1977). For example, the visual

medium may utilize the structural attribute of color to achieve the

“function of increasing cue salience by emphasiZing important information

(cf. Allen, 1975). : | ' | | .

The model illustrated in Figure 2 indicates four approaches to ATIT

that may utilize specific media attributes to create a supplantation'

These approaches

a3

i ' ] . 2 » ' ."'
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.reDresent a synthesis of ideasithat_ha¥e—been—diseussed—by~Salomon*fl9727““______—_

1979), Cronbach and Snow (1977) and Ausburn and Ausburn (1977, 1978).
Within the context of the present model, these approaches may be des-
cribed as follows. In Figure 2, the remedial, conciliatory and compen—

satory approaches exhibit a high degree of supplantation for low-aptitude

- learners in terms of completing processing gaps that may ef£ist in the
link between learner andwtask. The remedial approac i v be:represented

by instructional materials that see of low-aptitude

learners through modeling and retated techniques.‘ For example,.a study

modeling through the use of a camera to zoom in on important information.

‘ Both the remedial and the - conciliatory approaches are appropriate for

_low—aptitude learners. Whereas the~remedial approach aims at retraining

- ’

to increase performance, the conciliatory method merely provides an

alternative processing option.for these learners. The conciliatory
“approach utilizes a learner's preferred mode of.processing (cf., Aushurn
and Ausburn3:l978). It prov1des an alternative processing option for
learners by capitalizing on processing modes preferred'by a learner. The”~
model‘depicted in Figure 2 shows a clear distinction between the concil—
iatory approachfand the activation approach. In an activation condition,
learners need some degree of aptitude to activate the appropriate pro-

4

cessing operations from their repertoire of skills. Salomon (1979) has

defined activation as an approach that can only benefit learners with a
'relatively high mastery of a skill. In contrast, the term conciliatory

has been incorporated in the present model (Figure 2) to suggest an

Al
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approach to overcoming_a proce531ng Droblem pxnexlenced_by_lgw-aptiEude~—————

- ERIC

Aruitoxt provided by Eic:

© .

learners.' In the context of Figure 2, both activation and conciliatory
aporoaches capitalize on learners strengths. The activation-approach is

defined asfone which capitalizes on the skills of high—aptitude~learners'

' " by freeing these indiViduals to use appropriate processing strategies.

The conciliatory approach is defined a5 one which aids the low—aptitude

learners by Caplta1121ng on the use of . alternative process1ng media

preferred by these learners. In some instructional s1tuations the appli—

cation of approaches may be limited by constraints imposed by available’

practical resources; constraints may include the potentially high ex-.

~N ' .
penses of time, resources and money needed to provide alternative mater-

ials, for the conciliatory approach or alternative training materials for

s
&

s

the remedial approach Furthermore7‘cﬁnventionioften can determine the
mode of instructional presentatihn; For example,.an automotiVe‘mechanic
is expected profess10nally to be capable of interpreting lire- draWings in
workshop manuals. Because of this expectation, a conCiliatory approach
(which would replace the line draw1ng with a preferred mode) may not be

appropriate -on an instructional s1tuation. In this idstance, a mechanic

limited in capacity to. read" line—draWings must either undergo remedial

-training or be proVided with line draWings designed to compensate for

difficulties related to low aptitude. In the,compensatory approach the
& <
instructional materials compensate for each learner s deficiency by

I -

proViding the mode of presentation that the learner cannot prov1de for
him